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NOVEL COMPOUNDS AND COMPOSITIONS AS PROTEASE INHIBITORS 
5 TheInvention 

This s^lication relates to conq)oiaids and compositions for treating diseases 
associated with cysteine protease activity, particularly diseases associated witii 
activity of catiiepsins K, L or S. 

10 

Description OF THE Field 

Cysteine proteases repress a class of peptidases characterized by the 
presence of a cysteine residue in the catalytic site of the ^izyme. Cysteine proteases • 

IS are associated with the normal degradation and processing of proteins. The aberrant 
activity of cysteine proteases, e.g., as a result of increased expression or enhanced 
activation, however, may have pathological consequCTLces. In this regard, certain 
cysteine proteases are associated with a number of disease states, including arthritis, 
muscular dystrophy, inflammation, tumor invasion, glomerulonephritis, m^}^^^ 

20 periodontal disease, metachromatic leukodystrophy and otiiers. For sample, 
increased cathepsin B levels and redistribution of tiie enzyme are found in tumors; 
thus, suggesting a role for the mzyme in tumor invasion and metastasis. In addition, 
aberrant cathepsmB activity is impticated in such disease states as rheumatoid 
arthritis, osteo arthritis, Pneumocystis carinii, acute pancreatitis, inflammatory airway 

25 disease and bone and joint disorders. 

The prominent expression of calh^sin K in osteoclasts and osteoclast-related 
multinucleated cells and its hig^ coUagenolytic activity suggest tiiat tiie enzyme is 
involved in osteoclast-mediated bone resorption and, heacei, in bone abnormalities 
sudi as occois in osteoporosis. Iq addition, calfaq)sm K ejqpressian in tiie limg and its 
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elastinolytic activity suggest that the enzyme plays a role in pulmonary disorders as 
well. 

CaQiepsin L is inq)licated in normal lysosomal proteolysis as weU as several 
disease states, including, but not limited to, metastasis of melanomas. Cafhepsin S is 
iinplicated in Alzheimer's disease and certain aotoimmune disorders, including, but 
not limited to juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris. Graves' 
disease, myasthenia gravis, systemic lupus ^Ttfaemotasus, rheumatoid arthritis and 
Hashimoto's thyroiditis. In addition, cathepsm S is implicated in: allergic disorders, 
including, but not limited to asthma; and allogenic immune responses, including^ but 
not limited to, rejection of organ transplants or tissue grafts. 

la view of the numb^ of diseases wherein it is recognized that an increase in 
cysteine protease activity contributes to the patiiology and/or synqptomatology of the 
disease, molecules which are shown to inhibit the activity of this class of ^izymes, in 
particular molecules which are inhibitors of cathq>sins B, K, L and/or S, will be 
usefid as therapeutic agents. 

Summary of the Invention 

This .A^yplication lektes to conq>oui]ids of Foimula I: 
20 




I 

in which: 
in which: 

25 is selected fixtm a ffonp conasting of -CR^\ <S(^- and -NR'-, v/bet&n: 



10 



15 



2 



wo 01/49288 



PCT/DSOl/00341 



R andR along with the ca]i)on atom to wMch they aie attached 



A 





31 



is hydrogen or (Ci-6)alkyl; 
10 R^ is selected jErom a group consisting of hydrogen and R^; 



alternatively R^ and R^ together rqjresent C2-5 aUgdene or -CHzNR^CHi-, or both R* 
and R^ simultaneously rq)resent fhioro; 

R^ rqnresents (Ci-g) alkjl optionally substituted with a gpmp selected fix>m -NR^R^^, 
.^IR^C(0)R^^ -.NR^C(0)OR^^ -NR*C(0)NR*R^, -NR^C(NR^)NR*R^^ -OR^^ 
15 -SR^^ -S(0)R^^ -S(0)2R^^ -C(0)R^^ -C(0)OR^^ ^OC(0)R^^ -C(0)NR*R^^ 
-CXXO)NR^R^^ -S(0)2NR^^, -P(0)(OR^)OR^^ -OR^. -CONR*^^, 
-SOiNR^R^^ and -OP(0)(OR*)OR^^; 

R^^ is selected from a group consisting of (CM)alk)^ -(CaH2)o-3(C3.i2)cycloalkyl, 
-^CH2)o^3lietero(C5-io>q^loalky^ -(CH2)a.3(C6.io)aryi, -{CH2)o-3hetero(C5-io)aiyl, 
20 -(CH2)a-3(C9^io)bicycloaiyi and *-(CH2)o.3hetax>(C8-io)bi(rycloaryl; 

R^ is selected fix>m a groiq) consisting of (C^io)aryl, (C3.io)cycloalkyl, (C3. 
io)heteroQrcloalkyl, hetero(C5.io)aryl, (C9.io)bicycloaryl and 

betero(C8-io)bicycloaryl, wherdn: 

R^ may be substituted further by a radical selected from a g/xmp consisting of 
25 X^^^', 

-XWC(0)R^\ -XWC(0)OR^\ •XWC(0)NR^^\ '•XWC(NR^)NR^^^ - 
X^OR^\ 

-X^SR^\ -X^S(0)R^^ -X^S(0)2R^^ -X^C(0)R^\ -X^C(0)OR^^ .X^OC(0)R^^ 
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-X^C(0)NR'R^\ -X^0C(0)NR*R^\ -X'S(0)2NR"R^', -X'P(0)(0R')0R^', -x^or^, 
-X^CX)NR'R^, -X^SOzNR^R^ , -X^0P(0)(0R')0R^' and -R^', wherein: 

X' is a bond or (Ci^)a]kylene, R at each occutraice independoifly is 
hydrogoi or (Ci^)aDQd, R^ xqaesents -CH2CH2-N(CH2CH20H)2, 
5 -CH(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CH2N(CH3)2 or -CH2CN, andR^*is- 
(Ci^)a]kyl or -X^^, wherein X^ is as defined above and R^ is selected fiom a gcotqp 
c(»Qsisting of (C3.io)cycloalkyl, heten>(C5.io)cycIoaIk^ (C6-io)aiyl, h6tero(C5.io)aryl, 
(C9.io)bicycloatyl and hetero(C8.io)bicycloai^, herein: 

R"" may be substituted further by a radical selected fiom a groi^ consistmg of 
10 -X^*R^, -X^'C(0)R^, -X^'C(0)OR^, -X^'C(0)NR'R^, -X'OR^, 
-X^'C(NR")NR'R^, -X^SR^, -X^S(0)R^, -X^S(0)2R^, -X^C(0)R^, 
-X'OC(0)R^, -X^C(OpR^, -X^C(0)NR*R^, -X^0C(0)>1R^^, -X^S(0)2>ni'R^, 
-X^OR®, -X'CONR*R^^ -X'S02NR'R^, -X¥(0)(0R^)0R", -X^OP(OXOR')OR^ 
and 

15 -R^, wherran: 

X' is .*o»d 0, (C, 3-d R' - «™ ind^y is or 
(Ci^)alk3^ R" represents CH2CHrN(CH2CH20H)2, CH(CH3)CH2N(CH3)2. 
CH2C3H2OH, C3«2CHiN(CH3)2 or CH2CN, and R^ is (Ci^)a]k)d or -X^^, 
\^ierein X^ is as defined above and R^ is selected finm a gpoup consisting of 

20 (C3.io)cydoa]kyl, hetero(Cs.io)cycloalk^ (C6-io)aryl, hetero(Cs.io)aryl, 
(C9uio)hicycloar^ and hetero(C8.io)bicycloaryl, wherein 

R^ may be substituted fiir&er by a radical selected fiom a gcaap consisting of 
-X^'R^, -X WC(0)R^, -X WC(0)0R^. -X^OR^, 
-X^'CXO)NR*R^, -XWC(NR')NR'R^, -X^SR", -X^S(0)R", 

25 -X^S(0)2R^, -X'C(0)R", -X^0C(0)R", -X^C(0)0R^, -X^C(0)NR'r", 

-X^0C(0)NR'R^, -X'S(0)2NR'R^, -X^P(0)(0R*)0R", -x^or^, 
-X'CONR*R^, -X'SQ2NR*R", ^X^OP(OXOR')OR^ and -R^, wherein: 
X^ is a bond or (Ci^)alkylene and R* at each occuireace independendy is hydrogen or 
(Ci^)alkyi, R*^rq«resent8<aaiCHrN(CBfeCH20H)2, -CH(CH3)CHiN(CH3)2, 
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<3l2C3l20H, -CH2CH2N(CH3)2 or -CH2CN, and is -(Ci^)alkyl or -X^^^ 
v^ecein is as defined above and is selected fixnn a group consisting of 
(C3-io)cycloalk)i, heteto(C5-io)cycioaIIcyl, (C6-io)axyl, hetero(C5-io)ar>4, 
(C9-io)bicycloar^ and het«)(C8.io)bicycloaryi; wherdn any of the (C3-io)cycIoaU^l, 
5 heterD(C5.io)cycloa]kyl, (C6-io)aryl, hetero(C5.io)aryl, (C9-io)bicycloaryl and 
hetero(C8.io)bicycloai3d contained vnMa R^ R^» R^ and R^ may be substituted 
£irther with iq> to five substituents selected fix>m a group consisting of (Ci^)alkyl, 
(Ci^)all^lideaQe, cyano, halo, nitro, halo-substituted (Ci.3)alkyi, -X^NR\^^^ 
-X^'*^C(O)0R^^ -XW^C(0)NR^^^^ -X^^^C(NR^^1SIR^*^*^ -X^OR^^ - 
10 XW^ 

-X^C(0)OR^^ 'X^C(0)m}^^\ -X^S(0)2NR^V^ -X¥(0)(OR^)OR^^ - 
X^OR^, 

-X^CONR^^, -X^C(0)R^^ -X^SOzNR^^, •X^S(0)R^^ 
X^OP(0)(OR^)OR*^ 

15 .XW^C(0)R^'', -X^S(0)2R" and -X^C(0)R^^ wherein: 

• X^ is a bond or (Ci-6)alk^ene, R^ rqiresents -CH2CH2-N(CH2CH20H)2, 

-CH(CH3)C3l2N(CH3)2, <3l2CH20H. <332CH2N(CH3)2 or -CHaCN, R^^ at each 
occmrence independently is selected 60m a.groiq> consisting of hydrogen, 
(Ci.3)a]kyl or halo-substitoted (Ci.3)alkyl and R^^ is -(Ci.3)alkyl or halo-substitated 

20 (Ci.3)alkyl; and 

the i^-oxide daivatives» prodrug derivatives, protected derivatives, individual stereo 
isomers and mixtures of stereo isomers, and phannaceutically acceptable salts tbeieoC 
with ttie proviso that only one of R^R^, R^ and R^ rqiresents a fiised bicyclic ring 
structure. 

25 A second aspect of this invention is a pharmaceutical conqiosition tiiat 

contains a compound of Fommla I or a i^-oxide derivative, prodrug derivative, 
individual isomer or mixture of isom^ m a phaimaceutically acceptable salt thereof 
in adnoixtme with one or more suitable exdpients. 

A fhird aspect of this invention is a me&od of treating a disease in an animal 

30 in which inhibition of a (^steme protease can prevot, inhibit or ameliorate the 
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padiology and/or syaq)tomatology of the disease. Said method comprises 
administering to the animal a fheiapeatically efifective amount of conq>omid of 
Formula I or a J^-oxide denvatiye, prodmg derivative, individual isom^ or mixture of 
isomers or a pharmaceutically accq>table salt tiieireof 
5 A fourth aspect of this invention is the processes for preparing conipounds of 

Formula I and the ^-oxide derivatives, prodrug derivative, prot^ed derivatives, : 
individual isomers and nuxtures of isomers, and the pharmaceutically acceptable salts 
thereof as set forth in *l^tailed Description of the Invention". 

10 DETAiiJBDDEsaaPTiON OP THE Invention 

« 

Definitions: 

Unless otherwise stated, the following temis used in the specification and 
claims are defined for the ptoposes of this ^ptication and have the meanings gjven 
IS tins Section: 

^Alicychc** means a moiety characterized by arrangement of the caibon atoms 
in closed non-aromatic ring structures having properties resembling those of aliphatics 
and may be saturated or partially unsaturated with two or more double or triple bonds. 
^Aliphatic" means a moiety cfaaractoized by straigfht or branched chain 
20 anrangement of tiie constituent carbon atoms and may be saturated or partially 
unsaturated with two or more double or triple bonds. 

''AlkyT' represented by itself means a strai^t or branched, saturated or 
tmsatoiated, aliphatic radical having number of caibon atoms indicated (e.g., 
(Ci^)alk>d indndes mdOsyi, eth^ prc^yi, 2•^nethylpropyl, butyl, vinj^ allyl, 
25 l-propmyU isopropenyl, 1-butenyl, 2-butenyl, 3-buteayI, 2-meth^yl, ethynyi, 
1-propynyl, 2-propynyl, and the like). Alk^ iqjieseoted along widi another radical 
(e.g., as in arylalkyl) means a straight or branched, saturated or imsfrtwratiBd aliphatic 
divateot radical having the number of atoms indicated or v/bm no atoms are indicated 
rneai^ a bond (e.g., (C6.io)ai54(CM)aIM inchides phenyl, haxsyl, phen^^d. 
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1-phmylethyl S^heny^iopyl, and the like). An alkyl group can be substitated with 
one or more gcoiq>s selected 6om 



S saturated or unsaturated, aliphatic, divalrat radical having the number of .carbon 
atoms indicated (e.g., (C^.5)al]Qdene includes ethj^ene (-CH2CH2- or -CH(CH3)-)> 
1-methylediylCTe 

(-CH(CH3)CH2-), trimethylene (-CH2CH2CH2-)> tetrameflijdene (-CH2C3I2CH2CH2-), 
pentamethylene (-CH2CH2CH2Caa2CH2-), and the like). Thus, a compound of 
10 Formula I in which togeth^ with forms pentamethylene is depicted by the 
following illustration: 



whereinR^R and R are as defbed in the Summary of die Invention. 

'^Alk/Iidene^' means a stnd^t or branched saturated or unsaturated, aliphatic, 
15 divalent radical having the numbo: of carbon atoms indicated (e.g., (Ci.6)a]kylid^e 
includes methylene {CH^, ethylidene (CHCH3), isopiopylidene (C(CB[3)2), 
propyiidene 



cattle, horses, sheq), goats, swii^e, deer, non-lunnan primates such as monkeys, apes. 



-NH2, -^^H(CH3)M, -N[(CH3)i-4]2, -OH and .OCH3. 

''Alkylene'*, unless indicated otherwise, means a straight or branched. 




(CHCaa2CH3), allylidene (CHCH CH2), and the hke). 
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"Aiomalic^' means a moiety wherein tiie constitueat atoms make up an 
misatinated ring system, all atoms in the ring system are sp2 hybridized and tiie total 
number of pi electrons is equal to 4n + 2. 

"Aryr means a monocyclic or fused bicyclic aromatic ring assembly 
5 containing tiie total number of ring carbon atoms indicated. For example, optionally 
substituted (C6.!o)aryl as used in this Application includes phenyl, 3-bromophenyl, 

3- carbamoylphenyl, 4-caibamo^henyl, 3-[2-(l-methylpyiTolidni-2-yl)- 
ethoxycaifoonylaminojphenyl, morpholinr4-ylcarbonylmethyl, 3-(2-morpholin-4- 
ylethoxycaibon^amino)phenyl, 3-[3-<3-morpholin-4-ylpropyl)urddo]phenyl, 

10 n2^hth-l-yl, naphth-2-yi, 3-nitcophQiyl, 4-nitroph^yl, 2-methoxyphen^ 

4- methoxyphenyl, 3-phenoxyphenyl, 4-phenoxyphenyl, phen^ 
4<3-pyrid-3-yhnethyluieido)phenyl, 4-(3-pyrid-4-ylmetiiylmeido)phenyl, • 
3-pyrid-3-ylphenyi, 4-(3i)yrid-4-ylureido)phenyl, 4'-sul&moyIbiphenyl-3-yl, 
3-fluen-3-ylphenyl, and ttie like. 

15 '^icycloaryl" means a bicyclic ring assembly containing the number of ring 

carbon atoms iiulicated, wherein the rings are fiised and one, but not both, of the rings 
conQ>rising the assembly is aromatic, and any caibocychc ketone, fliioketone or 
iminoketone derivative thereof (6.g., (C9-io)bicycloaiyl includes l,2-d]hydron^h&yl, 
5,6,7,8-tetrahydroiiaphdi-l-yl, 2,4-dioxo-l,2,3,4-tetrahydronaphdiyI, iadanyl, iodenyl, 

20 l,2,3,4-t6tcahydroi^hthyl, and the like). 

"Carbamoyr means the radical' -C(0)NH2. Unless indicated othowise, the 
conipounds of flie invention containing carbamoyl moieties include protected 
derivatives thereof. Suitable protecting grozq^s for carbamoyl moieties include acetyl 

« 

/ert-butoxycarbonyi, benzyloxycarbonyl, and flie like and botibi the uiq>rotected and 
25 protected derivatives fall within the scope of the invoolioiL 

"CaibocycHc ketone, fhioketone or iminoketone derivative" means an alicycEc 
derivative wherein one or more ring members are substituted by an oxo (K>), thioxo . 
(=S) or imino (=NR) group, wherein R is hydrogen, (Ci-6)all^ or a pratecting gvx>up 
(e.g., l-oxoindan-5-yl, 3-thioxocyclohexyl, 5-iminopip6ridin-3-^, and the like). 
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""Caiboxy" means the radical -C(0)OH. IMess indicated o&erwise, the 
coixq>ounds of the invention containing caiboxy moieties include jmtected derivatives 
thereof Suitable protecting groins for caiboxy moieties include ben2yl, tert-hvtyl^ 
and the like. 

5 ^Cycloalkyl'" means a saturated or partially unsaturated, monocyclic ring, or 

bridged polycyclic ring assembly containing tiie number of ring carbon atoms 
indicated, and any carboc^clic ketone, thioketone or iminoketone derivative tfiereof 
(e.g., (C3.io)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, 
c^lohexenyl, 2,5-cyclohfixadienyl, bicyclo[2.2Jl]octyl, adamantan-1-^ 
10 decahydronqihthyi, oxocyclohexyl, dioxoc^clohexyl, thiocyclohexyl, 

2- oxobicyclo[2^1]hq>t-l*yl, and the like). 

Tkisease" specifically includes any unhealthy condition of an animal or part 
thereof and includes an unhealthy ccmdition that may be caused by, or incident to, 
medical or veterinaiy thersqpy s^lied to that animal, ie., the "side effects" of such 
15 tber^y. 

"Halo" means fhioro, chloro, bromo or iodo. 
^eteroaryF means ar^ as defined in ttiis Application, provided that one or more of 
the ring carbon atoms indicated are replaced by a hetero atom moiety selected finom 
N, NR, O or S, ^erdn R is hydrogen, (Ci^)a]kyi or a protecting group, and eadx 
20 ring is comprised of 5 or 6 ring atoms. For exanople, optionally substituted 
hetero(C5.io)aryi as used in tins Application includes 4-(3-aminophenyi)tfaiazol-2-yl, 

3- (6-aminopyrid-3-yl)phCTyl, 2-dimethylaminoti]iazol-4-yl, 
3-{4,6-d]mefhyipyrid-2-yl)pheny!, 6-me{hoxypyrid-3^yl, 
2-<4-moipholin-4-y]^henyl)thiazol-4-yl, 4-(3-mtrophenyl)thia2x>t- 2-yl, 

25 2-ph€nyltiiiazol-4-yl, 4-phenyltiiiazol-2-yU pyrid-2-yl, pyrid-3-yl, pyrid-4-yi, 

2- pyrid-4-ylaminotfaiazol-4-yl, 3-pyrid-2-y^henyl, 3-pyrid-3-yiphenyi, 

3- pyrid^ylphenyl, 2-pyrid-4-ylthia2ol-4-yl, 4-pyrid-4-ylthiazol-2-yi, 

4- (4-pyirolidin*l-yIphenyl)duazol-2-yl, thieK^2-yl, tiiien-3-^ thien-2-ylphenyi, 
thiazol-2-ylphenyl, 6-biQmopyrid-2-ylphen^ 64iromopyrid-3-yiphenyl, 

30 3-(2^-dihydiobenzo[l,4]dioxin-6-yl)phenyi, 
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3- (2,3-dihydiobaizo[l,3]dioxol-S-^)pheayl, indol-l-}^ and Hie like. Suitable 

■ 

protecting groups include ter^-butoxycaxbon;^ benzyloxycarbonyl, bmzyl, 
44neflioxybenzyl» 2-nit]:obeiiz^ and die lil^. 

**Heteiobicycloaiyr means bicycloaryl, as defined in fliis ./plication, 
5 provided that one or more of ttie ring caibon atoms indicated are replaced by a hetero 
atom moiety selected fix>m N, NR, O, S or B, wherein R is hydrogen, (Ci-6)alkyl 
or a protecting groiq), and any caibocyclic ketone, thioketone or iminoketone 
derivative thereof In general, the term heterobicycloaryl as used in ^ Application 
inchides, for example, benzo[l,33dioxol-5-yl, 3,4-dihydio-2ff-[l,8]nq)hthyridmyl, 
10 3,4-dihydro-2ff-quino]inyl, 2,4sUoxo-3,4Hiihydro-2i3H}uinazolii^l, 3-oxo- 
2,3-dihydrobenzo[l,43oxa2inyl, S,6,7,8-tetrahydroquinoliny), and the like. Suitable 
protecting groups include /erM>utoxycaibon:^ benzyloxycarbonyl, benzyl, 

4- methoxybenzyl, 2-nitrobmzyl, and the like. 

*Heterocycloalkyr' means cycloalkyl, as defined in this Application, provided 
IS that one or more of the ring caibon atoms indicated are replaced by a hetero atom 
moiety selected fix)m N, NR, O, S or B, wherem R is hydrogen, (Ci^)alkyl or a 
protecting gronp, and any caibocyclic ketone, thioketone or iminoketone doivative - 
theroof (e.g., the term heterocyclo(C5.io)aIk^ inchides imidazolidinyl, morpholinyl, 
pq>erazmyl, pq>eridy], pytrolidinyl, pyxrolinyl, quinuclidinyl, and &e like). For 
20 example, optionally substituted hetero(C5.io)cycloa]kyl as used in this Appfication to . 
define uicludes morpliolin-4-yl, l-methy^ynolidin-2-yl, pytrolidm-l-yl, 
tetrahydrofi]r*2-yl, and the like. Suitable protecting groiq)s include acetyl, 
/ert-butoxycaibonyl, benzyloxycaibonyl, benzyl, 4-methoxybenzyl, 2-nitrobCTZ^ 
and die like. 

25 'Hydroxy" means the radical OH. Unless mdicated otherwise, the 

coinpounds of the invention containing hydroxy radicals include protected derivatives 
thereof. Suitable protecting groiq>s for hydroxy moieties include benz^ and the 1^ 

"Isom^" mean compounds of Formula I having identical molecular formulae 
but differ in the nature or sequence of bonding of their atoms or hi tiie airangement of 

30 their atoms in space. Isom^s that dififer in the arrangement of their atoms in space 



10 



wo 01/49288 



PCT/DSOl/00341 



are termed "stereoisomers". Stereoisomers that are not minor images of one another . 
are termed "diastereomers" and stereoisomers that are nonsiq>erimposable minor 
images are tenned "enautiomers" or sometimes "optical isomea:s". A caibon atom 
bonded to four nonidmtical substituents is tenned a "chiral center", A conqK>mid 
5 with one chiral center has two enantiomeric forms of opposite chirality is tenned a 
"racemic mixture". A compound that has more than one chiral cent^ has 2*"^ . 
enantiomeric pairs, where n is flie number of chiral centers. Con^unds with more 
than one chiral center may exist as ether an individual diastereomer or as a mixture of * 
diastereomers, tenned a "diastereomeric mixture". When one chiral center is present 

10 a stereoisomer may be characterized by the absolute configuration of that chiral • 
center. Absolute configuration refers to the arrangement in space of the substituents 
attached to the chiral center. Enantiomers are characterized by the absolute 
configuration of their chiral centers and described by the R- and iS^sequencing rules of 
Cahn, Ihgold and Prelog. Conventions for stereochemical nomenclature, methods for 

15 fibie determination of stereochotnistry and the separation of stereoisom^ are well 
known in the art (e.g., see "Advanced Organic Chanistry", 3rd edition, March, Jmrjr, 
John Wiley & Sons, New York, 1985). It is understood that tiie names and illustration 
used in this Application to describe compounds of Formula I are meant to be 
enconq>assed all possible stereoisomers. 

20 "Leaving group" has the meaning conventionally associated with it in 

synthetic organic chemistry, i.e., an atom or group displaceable under alk^ating 
conditions, and includes, halogen; hydroxy, alkyloxy, alkylsulfonloxy (e*g., 
mesyioxy, ethanesulfonyloxy, or flie like), arylsulfonyloxy (e.g., benz^esulfonyloxy 
and tosyloxy, thi^;^oxy), dihalophosphinoyloxy, tetrahalophosphaoxy, and the like* 

25 "Nitco" means the radical NO2. 

"Optional^* or "optionally** means that the subsequently described event or 
circumstance may or may not occur, and that the descrq;>tion includes instances where • 
the event or circumstance occurs and instances in which it does not For example, the 
phrase can be optionally substituted " means that die moiety referred to may or 

30 may not contain substituents in order to &11 within &e scope of flie invention. 
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^N-cjdde derivatives" means derivatives of compounds of Fommla I in v/ldck 
nitiogeais are in an oxidized state. (i.e., 0-!N) and which possess the desired 
pharmacological activity. 

"Qxo" means flie radical =0. 
5 "Pathology** of a disease means the essential nature, causes and development 

of the disease as well as the stmctural and functional changes diat result from the 
disease processes. 

"Phaimaceutically acceptable" means that which is usefiil in pr^axmg a 
pharmaceutical Gonq>osition that is ^nerally safe, non-toxic and neither biologically 
10 nor otherwise undesirable and includes that which is acceptable for veterinary use as 
well as human phaimaceutical use. 

*TharmaceuticaUy acceptable salts" means salts of compounds, of Formula I 
which, are phamiaceutically accq)table, as defined above, and which possess the 
desired pharmacological activity. Such salts include add addition salts formed wi& 
15 inorganic adds such as hydrochloric add, hydrobromic add, sutfinic add, nitric acid, 
phosphoric acid, and the like; or with organic adds sudi as acetic add, propionic 
add, hexanoic add, heptanoic add, cyclopentanepropionic acid, glycolic acid, 
pymvic add, lactic acid, malonic add, succinic add, malic add, maldc add, famanc 
acid, tartaric add, dtric acid, benzoic add, a-(4-hydroxybenzoyl)benzoic acid, 
20 dnnamic add, madelic add, methanesulfonic add, ethanesulfonic add, 
1,2-^hanedisulfonic add, 2-hydroxyethanesulfonic add, benzenesulfonic add, 
/^chlorobeDzenesulfonic add, 2-xuQ>hthalenesulfi)nic add, /T-totuenesutfonic add, 
camphorsulfonic add, 4rmeth}ibicyclo[2.2J2]oct-2-eri0-l-<)a3^ add, 
gLucoheptonic add, 4,4*methylenebis(34iydroxy-2-ene-l-carboxylic ad<Q, 
3-phenyipropionic add, trimethylacetic acid, tertiary butylacetic add, lauryl sulfinic 
add, gluconic add, glutamic add, hydroxynsqphthoic add, saUcylic add, stearic acid, 
inuconic add and die like. 

Pharmaceutically accq)table salts also include base addition salts whidi may 
be formed when addic protons present are capable of reacting with incnrganic or 
organic bases. Accq)table inorganic bases include sodium hydroxide, -sodium 
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caibonate, potassium hydroxide, almniiimn hydroxide, anmxoniimi hydroxide and 
calcium hydroxide. Acceptable organic bases include ethanolamine, diethanolamine, 
trietbanolamine, tromethamine, iV^methyiglucamine and the like. 

"Prodrug derivatiyes" means derivatives of compounds of Formula I which are 
5 converted in vivo to the corresponding non-derivatized form of a compound of 
Formula L 

"Protected derivatives" means derivatives of con^unds of Formula I in 
which a reactive site or sites are blocked with protective groiQ)s. Protected derivatives " 
of compounds of Formula I are useful in the preparation of compounds of Formula I • 
10 or in th^nselves may be active cysteine protease inhibitors. A comprehensive list of r 
suitable protective groiq)s can be found in T,W. Greene, Protective Groins in 
Organic Synthesis^ John Wiley & Sons, Inc. 198 1 . 

"Therq>eutically effective amount" means that amount which, when 
administered to an animal for treating a disease, is, by itself or in combination with 
IS additional active ingredients, sufficient to effect such treatment for the disease. 

"Treatment" or "treating" means any administration of a conopound of the 
present invention and includes: 

(1) Preventing the disease from occurring in an animal which may be 
predisposed to the disease but does not yet experience or display the pathology or 

20 syn^tomatology of flie disease, 

(2) Inhibiting the disease in an animal that is ejqperiencing or displaying 
the pathology or symptomatology of the diseased (i.e., arresting further developm^t 
of the pathology and/or symptomatology), or 

(3) Ameliorating the disease in an animal fliat is e^^endng or 
25 di^laying the pathology or symptonaatology of ttie diseased (Le., reversing the 

pathology and/or symptomatology). 

"Ihreido" means the radical •-1^C(0)NH2* Unless indicated otherwise, the 
con9)ounds of the invention containing ureido moires include protected derivatives 
thereof Suitable protective groiq>s for ureido moieties include acetyl, 
30 te7t4>utoxycarfoonyl, benzyloxycariK)nyl, and the like. For exanq>l6, a compound of 
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Formula I wherein the R contains an nreido radical may exist as dther the 
unprotected or a protected derivatiYe and both the unprotected and protected 
derivatives fall within tiie scope of the invention. 

S Specific Embodimeots of the Ihvaition: 

While the broadest definition of this invention is set forth in the Summaiy of 
the Invention, certain aspects of the invention are preferred. One preferred 
embodiment provides conq>ounds of Formula I in which: 
* is -CRV- or -CHR'-; 
10 R^isH; 

R' is (C4-8) branched aUcyl or-CHa-cyclopropyl; 
B} is hydrogCTi; 

R^ is hydrogen or R^; alternatively, R^ and R^ together represent -CHr CH2- or 
-C3a2-NR*-CH2S 

IS R^ represents (€2^) alk^ optionally substituted with a group selected fix>m - 
NR^C(0)OR^, -OR^, ^R^, -S(0)R^, ^(0)2R^^ <:(0)R^^ -8021^ and - 
0P(0)(OR^)0R^; 

R^ is (C6.io)aiyl or hetero(C5.io)aiyl, wherdn R^ may be substitoted fiirflier by a 
radical selected fix>m a groiq) consistmg of -X^NR^^\ -X^NR*C(0)R^\ - 

-XWC(0)^IR^^^ -XW\ -X^SR^^ 'X^C{0)B}\ -X^C(0)OR^^ -X^OC(0)R^^ - 
X^C(0)NR*R^^ -X^OR^, -X^CONR^R^ and ^R^^ wherein: 
X is a bond or (Ci^)alkyleae, R at each occurrence indqpeoideiitly is hydrogen or 
(CM)alkyl and R^* is (Ci^)alkyl or -X^^, wherein X^ is as defined above; 
25 R^ is selected fiom a group ccmsisting of heteto(C5.io)cycloaIlc^ (C6.io)aryl, 
bd!ao(Q.io)ai3d and heten>(C8.io)bicycloaryl, wherein R^ may be substituted farther 
by a radical selected fmm a groiq> consisting of {Ci^)aSkylt -X^NR^^» - 
X'C(0)NR'R^, 

-X'OR^, -XWC(0)OR^, -X^SOzNR^R^, -X^OCONR'R^, -X^OiNR'R^, - 
30 X'CQR^, -X'OR°, -X^S(0)2R^, X^(R^ and -R^, ^K^ierein X^ is a bond or 
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* 

(Ci^)alkylene, r^reseats -CH2CH2-N(CH2CH20H)2. -CH(CH3)CH2N(CH3)2, - 
CH2CH2OH, -CHzCa^or 

-CIl2CH2N(CH3)2, at each occmxmce indepeadeotly is hydrogen or (Ci^)alk>d and 
R^ is (Ci^)a]kyl or -X^^, wherein is as defined above; 
5 is selected &om a group consisting of hetero(C5-io)cycIoalkyi and 

hetero(C5.io)aryl, wherein may be substituted finUia: with R^, -X^OR^, - 
X^^R^, -X^COOR^ and 

-X^S02NR^R^; wherein X^ is a bond or (Ci^)alkyiQie, R^iepresents 
-ai2aEl2-N(CH2CH20H)2, -aa(CH3)CH2N(CH3)2, -CH2CH2OH, <H2CN or 
-CH2C3S2N(CH3)2, R* at each occuirmce independently is hydrogen or (Ci^)alkyl 

1 R^ is (Ci^)alkyl or -X^^, wherein X^ is as defined above; 
R^^ is hetero(C5-io)cycIoalkyl; and wherein any of the (C3-io)cycloalkyI, 
hetero(C5-io)cydoancyl, (C6-io)a2yi, hetero(C5.io)aiyl, (C9-io)bicycloaryi and 
hetm)(C8-io)bicycloar^ contained wifliin R^, R^, R^^ and R^ may be substituted 
ftrther with up to five substituots selected firom a gjconp consisting of (Ci^)alkyl, 
cyano, halo, nitrb, halo-substituted (Ci-3)aBg^l, -X^NR*^^^ 
-X^OR^ and -X^C(0)R*^ wherein: 

X^ is abond or (Ci-6)allcyieae, R^ represenls -CH2CH2-N(CH2CH20H)2, 
-CH(ai3)CH2N(CH3)2, -CH2C3I20H, -CT2CH2N(CH3)2 or •-CH2CN, R*^ at each 
occurrence indepoadently is selected fiom a group consisting of hydrogen, (Ci.3)alkyl 
or halo-substituted (Ci.3)alkyl and R^^ is -(Ci.3)alkyl or halo-substituted (Ci.3)alkyl; 
and 

the ^-oxide derivatives, prodrug derivatives, protected derivatives, individual stereo 
isomers and mixtures of stereo isomers, and phatmaceutically accq>table salts thereof 
^ the proviso that onfy one of R'^R"", R"" and R"*" represents a fbsed hicycUc ring 
structure. 
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It of the present invention provides comf 



of Formula I whorem: 
X! IS -GhltC — ; 
R'is i-piopyl; 
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is hydrogen or R^; 

R^ represents (C4) ail^l optionally sobstitated with a groiq) selected &om - 
NR'C(0)0R'* or 

R is phrayl or hetetD(Cs^)ar3i,. wherein R may be substituted iiirfher by a radical 
selected fiom a group consisting of -X^'^^\ -X^*C(0)R^', -X^'C(0)OR^* 

t 

and 

R^*is-X^^; 

R^ is selected fiom a group consisting of het^(C5^)cycloa]kyl, (C6)aryl, 
hetero(Cs.io)aiyl and hetax>(C8^)bicydoaryl, wherein R^ can be (^tionally 
substituted fiuih^ by a radical selected fiom a group consisting of (Ci^)a]kyl, - 
X'OR^, -X^*R^, -X^C(0)NR'R^, 

-X^C(0)NR^R^, -X^SOaNR^R^ and R^; wherein X^ is a bond or (Ci^)alkylene, 
R^ represents -CH2CH2-N(CH2CH20H)2, -CH(CH3)CH2N(CH3)2, 
-CH2CH2OH, -CH2CN or -CH2CH2N(CH3)2, R" at each occunence indqpendmtly is 
hydrogen or {Cw)alkyl and R^ is (Ci^)dSkyl or -X^^, wherdn X* is as defined 
above; 

R is selected fiom a groiq> consisting of h^no(Cs^)cycloaII^ and hetero(Cs«)aryl, 
wheremR^ may be substituted finrther with R^, -X^OR^, -X^*R", -X'COOR^ 
and 

-X*S02NR^^^; wherein X' is a b<Mid or (Ci^)alkylene, R^ rqpresaots 
-CH2CH2-N(CH2CH20H)2, -CH(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CNor 
-CH2CEl2N(CH3)2, R' at eadi occurrence indepeodemtly is hydrogen or (Ci4)alkyi 
and R^is (Ci^)alkyl or -X%^, Mi^erein X' is as defined above; 

is heteio(C5.io)cycloaIkyl; and herein the (C3.io)cycloa]k^ contained within 
maybe substituted further wilh iq) to three groiq>s selected from a groiq> consisting of 
(Ci.2)altyi. 

Another preferred embodiment ]xnovides confounds of Formula I vrb 
is hydrogen; 
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is phoiyl or Iietero(Cs-6)aryl> wherein R.^ is sabstituted by -R^'; 
X^isabond; 

R^ is hetero(C6)ar^ aad het»o(Cs^)ai^ herein R^ is substituted further by R^; 
R^ is -X^^, wherein is a bond; 

R^ishetero(C«)aiyl, wherein R^ may be substituted fiirther with R^, -X^OR^, 
-X^'R", -X^COOR" or -X'SQzNR'R^; whaem X' is a bond or (CM)aIk>dCTe, 
R" represents -CHzCHa-NCCHjCHaOHh, -CH(CH3)CH2N(CH3)2, -CH2€3l20H, - 
CH2CN or 

-C3l2CHzN(CH3)2, R'ateadi occurreaace indepeadcntly is hydrogea or (Ci^)a]kyl 
aIldR^is-X^^^wheremX^isabond; and 

R^^ is hetero(C5^)cycloa]lcyl substituted witii up to two (0-2) groups selected £rom a 
gtoiq) consisting of (Ci.2)alkyL 

In yet another prefen:ed embodiment of the present invention are provided 
compounds of Fonnula I wherein: 
R^ and R^ is hydrogen; 

R^ is phenyl or hetero(C5^)ar)i, wherdn R"* is substituted by -R^^; 

R^^is-X^^; 

-X^ is a bond; 

R^ is hetero(C5-6)aryl; wherein R^ is substituted by -R^; 
R^ is -X^^, whereinX^ is abond; 
R^ is hetero(CiH6)aryl substituted by R^; 
R^ is -X^^, wherein X^ is a bond; and 

R^ is hetero(C5^)cycloa]kyl substituted wilh vp to two (0-2) groups selected jGrom a 
groiq^ consisting of (Ci.2)a]kyL 

Particulady preferred compounds of Fonnula I of tiie present invention are: 
4-M^^-2-[3H2i)9erazin-l-yl-thiazol-4-yl)-bipheuyl-3-^^ acid 
cyanomefhyl-amide; 

4rMefliyl-2- {3*-[2-<4-methyl-pq)erazin-l-^^ 
add cyanomeifayl-amide; 
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2-{342-(4-tert-Butyl-piperazin-l-yi>tMazol-4-yl]-biph 
pentanoic acid cyanomethyl-amide; 
2- {342-(3-Dimethj1ainino-pynx)U 
pentanoic acid cyaiiomethyi*ainide; 

■ 

5 4-Methyl-2-[4H2-piperazin-l-yl-thiazol-4-yl)-bipheayl-3-^^^ acid 
cyanomefhyl-amide; 

4-Methyl-2- {4 -[2"(4-inethyl-piperazin- l-yl)-thiazol-4-yl]-biphjenyl-3-yl} -peatanoic 
acid cyanomefhyl-amide; 

4-Methyl-2- {342-(4-me Ayl-piperazin- l-yl)-thiazol-4-yl]-biphenyl-3-)d} -peatanoic 
1 0 acid (1 -cyano-cyclopropyl)-amide; 

4-Methyl-2-[3H2-piperazin-l-ylmethyl-fhiazol-4-yi>^ acid 
cyanomethyl-amide; 

4-Methyl-2-{442-{4-methyl-pipei:azin-l-yl)-thiazol-4-yy 
acid (l-cyano-cyclopropyl)-anude; 
1 5 4-Methyl-2- {342-(4-methyl-piperazin- l-yl)-tiiiazol-4-yi]-biphenyl-3-^^ -paitanoic 
acid cyanomefhyl-amide; 

4-Methyl-2-{3-[2-(4-mefliyl-^)iperazin-l-yl)-thiaz»l-4-yl^ 
acid cyanomeihyl-amide; 
2-{3-[2-(4-tert-Biit>i-pipCTa2dn-l-yl)-ihiazol-^ 
20 pentanoic acid cyanomethyl-aniide; 

4-Mefliyl-2-[442-piperazin-l-yl-thia2ol-4-yl)-biphenyl-^ acid (1- 

cyano-cyclopiopyl}-anude; 

4-Methyl-2-{442-(4-meth^-piperazm-l-yl>thia2X)l-4-yi]-^^ 
acid (l-cyano-cyclopiopyl)-amide; 
25 4-Me&yl-2-(4-piperazin-l--yl-biphenyi-3-yl)-pentanoic acid (l-cyano-cyclopropyl)- 
amide; 

4-Methyl-^2-[3*-(pynoHdinr2-ylmethoxy)-biphmyl-^ add cyanom^yl- 

amide; 

2-[4H4-tert-Bu^l-pipera2m-l-yl>bq)henyl-3-yl]-4^ add 
30 (^ranomdliyl-aniide; 

* 

18 



wo 01/49288 



PCT/USOl/00341 



4-M^yl-2-<4 -piperazm-l-yl-bipheayl-3-yl)-pentanoi^ add cyanomethyl-amide; 
4-Methyl-2-[4*-(l ^,3,6-tetrahydro-pyridin-4-yl)-biph€nyl-3-yl]-p^^ acid 
cyanomethyl-amide; 

4-Methyl-2-(444-methyl-pipei:azin-l-yl)-biphe^^ acid cyaaomethyl- 

5 * amide; 

2- [4H4-tert-Butyl-piperazin-l-yl)-bipheayl"3-yl]-4-methyl-pen acid (1-cyano- 
cyclopropyl)-amide; 

4-Methyl-2- {4'-[methyl-(l-methyl-pyiToUdia-3-yl> 
acid cyanomethyl-amide; 

4-Methyl-2-[3 -(pyrrolidin-2-yhnethoxy)-bipheayl"3-yl]-pentanoic acid cyanomethyl- 
amide; 

4-Methyl-2-[4'-(pyiroUdin-2-ylmethoxy)-biph«iyl-3-yl]-pentanoic acid cyanomethyl- 
amide; 

4"Methyl-2-[4'-(pym)Hdm-2-yhnethoxy>biphai)d-3-^^ acid cyanomethyl- 

amide; 

4-Methyl-2-[341-me<hyl-pyrroUdin-3-ylmediyl)-^^ acid 
. cyanomethyl-amide; 

2^{4-[4-(2-Hydioxy-efhyl>piperazm-l-yl]-biphenyl-3-^ acid 
(l-cyano-cyclopiop34)-an3ide; 

341-(Cyanomettiyl-caAamo5d)-3-methyl-butyl3-biphenyl-4-ca^ add methyl- 
(l-methyl-pyixolidm-3-yl)-amide; 

4-Mettiyl-2-[3*-^yrtolidin-3-yloxy)-biphen)4-3-yl]-peatanoic acid cyanomethyl- 
amide; 

4-Mefliyl-2-(4Vpiperazin-l-yI-bq)henyl-3-yl)-pento acid cyanome&yl-amide; 

3- [l-(Cyanomefli^-<5aibamo3d)-3-methyl-butyi]-biphenyl-4^ add (2- 
dimethylanaino-ethyl)-amide; 

4TMethj1-2H[3'-^ynoUdin-3-yloxy)-biphenyl-3-^^^^ add cyanomethyl- 

amide; 

4- Mefhyl-2-[3-(7-mtro-lH-indol-4-yl)-phenyl3-peatanoic add cyanomefli^-amide; 
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4-Methyl-2-[3'--(pynofidm-3-yloxy)-bq)henyl^^ add cyanometliyl- 

amide; 

3- [l-(Cyanomethyl-<)aitamo>i)-3-methyl-b^ acid (2- 
moipholin-4-yl-ethyi)-amide; 

5 2- {34H2-Hydn)xy-^yl>piperidin-4-ylmethyl]-^^^ -4-inefhyl-^pentaiioic 
acid cyanomefhyl-aimde; 

2- (3- {5-[4-(2-Hydroxy-efliyl>piperazin^ l-suIfonyl]-thiophen-2-yl} -phenyl)-4- 
mefhyl-pentanoic add cyaaomefhyl-amide; 

4- Me&yl-2-{3-[2-(4-methyl-pipaBzin-l-yl)-tW add 
10 cyanomethyl-amide; 

3- [HCyanomefh;^-<:aibamoyl)-3-methyl-butyl]"b^^ acid (2- 
d]metfa)4aimno-etb)l)-mefhyl-aiDide; 

4- Methyl-2H;4'-^iperidin-4-yloxy)-biphaayl-3-yl]-pentm^ add cyanomethyl- 
amide; 

15 4-Methyl-2-{3-[5-(4-methyl-piperazme-l-sul^ -peatanoic 
add cyanomefhyl-^amide; 

2- {3-[3-(2-Amino-^)d)-lH-indol-5-yl]-phmyl}-4-mc*byl-p€^ add 
cyanometiiyl-amide; 

4rMethyl-244-(pyiioUdiii-3-yloxy)-biph€nyl-3-yl]-pCT^ add cyanomethyl- 
20 amide; 

2-[3H2-I>iinethyiamino-tbiazol-4-yl)-biphenyl^^ add 
cyanomethyi-amide; 

i^-<cyanQmeftyl)-4-metfayl-2--[3-(pyrid-2-yl)phen^^^ 

JV-{cyanomethyl)-2-[3-(liKndol-5-yl)phen>^^ 
25 N-jcyzTiomdlhyiyi-lS-^^ 

^-cyanometfayl-2-(4-meth3dsutfonylbiphen;^-3-yI)-4^^ 

^-<cyanomefhyl>4-metbyl-2-[3-<5-pyxim 

JV^(cyanom^yl)-4-methyl-2-[3-(2^yr]zmd]n 

3Kl<<7yaiiomefhylcaibamoyl)-3-m6fhylbi^ 
30 //•<cyanomefliyl)-2-[3-{4-isoqujnolinyl)phm^ 
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^•<cyanomethyl)-4-methyl-2-[3-(3Hiirinoli^^ 

2- [4*'i3cetylamim)[ 1 ,1 -bipheQyl]-3-yI]-iV-(cyanomethyl)-4-mefliylpentan^ 
//-<cyanomethyl)-2-[3-(3-fui^)phenyl]-4^ 
^-^cyanomefhyl)-4-me&yl-2-[3-(2-methyl--6-qum 

5 i^-(cyanomethyl)-2-[3-(4,5-dichloro- lif-inudazol-2-yi)phettyl]-4-me&y^)entanamide; 
JV'-{cyanomethyl)-2-[3-(3,5-dimethyl-4-isoxazol^^ 
tert-batyl 3'-( 1 -cyanomethylcari}amoyi-3-methylbutyI)bq)henyl-4^ 
N-(cymomGihyl)A'me0ayh2'[3-(^ 
yl)pheQyl]p^taiiaini(le; 
1 0 iV^cyanomethyl>2-^3-methoxyphenyl)-4-melhylpent^^ 
2;2-dichlotoethyl 

3'-<ls;yanomethylcarbamoyl-3-methyibutyl)biphmyI-4-ylc^ 
JV^(cyanomethyi)-4-methyl-2-(4'-phenoxy[14-biphe^^ 
//-(cyanomethyl)-4-methyl-2-[3-(2-oxo-2,3-di^^ 
IS * yl)pheayl]pentananude; 

3- (l-{[(cyanome1hyl)ainmo]caibonyl}-3-me1iiylbiit^ 2-(3-hydioxyphenyl)- 

4- metliylpentaaoate; 

/eft-butyl 3 -(l-cyanomefhylca]bamoyl-3-meth^atyI)bipheayl-^ 

^-(cyanometh^>2-[3-(23-^ydrc>-liy-i^ 
20 tert-hxtyl //-5-[3-<l-K:yaiiomethyicarbamoyl-3-methy^^^ 

iVK^^utoxycazbonyQcaibamate; 

7/-(cyanomettiyi)-4-mclh:^-2-[3-(l-mefli^ 

7/^;cyanomethyl)-4-methyl-2-[3-(7-mto^ 

i^-<cyanomethyl)-4-me&yl-2-[3-(lJy-pyTO 
25 2-[3-(7-aminD-lfr-iiidol-5-yl)pheii 

JVKcyaiK>melhyl)-4Hmettiyl-2-[3-(7-nHro-23^ 

^)pheQyl]peiitanamid^ 

5- [3-(l-{[((^<mefli^)aiiBno]caibonyi)-3-melhylbutyl^^ 
caiboxylic add; 
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5-[3-(l - {[(cyanomethyl)aimno]caibonyi} -3-methylbutyl)phenyl]- l/f-iiidole-2- 
caiboxamide; 

iV^cyanomettiyl)-4-metliyi-2-[3-(2H)xo-2,3-^ 
lfi^pynolo[2,3-Z>]pyridin-5-yl)phenyl]pentaiiaim 
5 JV^cyanome&yl)-4-methyl-2-[3'-(4-moipholinyl)[ 1 , r-biphenyl]-3-yl]pentaiiamide; 

J\^-(cyanomethyI)-4-methyi-2-[2'-^4-moq)hol^ [1,1 -biplieQyi]-3-yl]peQtanainide; 
J^-(cyanometfiyl)-2-(3- {3^(dimethylainmo)methyy 
4-methylpentanamide; 
10 2-[4'-^aminomethyl)[l,l -biphenyl]-3-yl]-/^-^cyaaometiiyl)-4-meth^ 

JV-(cyanomethyl)-4-methyl-2-[4'-(4-inethyl-l -piperazinyl)[ 1 , 1 *-biphenyl]-3- 
yljpeatanamide; 

JV-(cyanomethyl)-4-methyl-2-[4Hl-pipera2anyl)[14-^^ 
ethyi 4-[3*-<l-{[{cyanome&yl)amino]carbonyl}-3-methylbuty^^^ 
15 l-pipCTazinecaiboxylate; 

2-{3-[3-(2-aininoethyl>l/^iBdol-5-yl]phenyi}-^^ 
methylpentanamide; 

4-Methyl«2-[3K2-piperazin-i-yl-Mazol-4-yi)4>iphen * acid 

cyanomethyl-amide; 

20- 2-(4-Hydroxy-3-isoxazol-5-yl-biphenyl-3-yl)-4-methyl-pentanoi^ acid cyanomethyl- 
amide; 

2-[4H2-Dime1hylainincHthiazol-4-yl)-biphenyl-3-yy acid 
cyanometliyI<-amide; 

. 2-[3*-<2-Guamdino-Ma2ol-4-yl)-biphenyl-3-yl]-4-methy add 
25 cyanomethyl-aniide; 

4-Methyl-2-{3-[5-^4-methyl-^ipera2me-l-sulfo 
add cyanomefhyl- amide; 

4-Methyl~2~{3-[2-{4-mediyl-pipera2m-l-yl)-tbiaz;ol-^ add 
cyanomethyl-amide; 
30 N- {3-[5<3^-DicWcm>-2-4iydiDxy-phenyl>lH^yrazol-3-^]-propyl^ 
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2- {3-[2-(3,5-IMm^yi-pipa:a2in- l-yl)-tiiiazol-4-yl]-phen^ -4-methyl-pentanoic acid 
cyanomethji-amide; 

4-Methyl-2-{3-[2-(4-methyl-piperazm-l-yl)-tMaM acid 
cyanometibiyl-amide; 

5 4-Methyi-2-[2-(4-piperazm-l-yl-phenyl)-thiazol-^ acid cyanometliyl- 

amide; 

4-Methyi-2-{3-[2-<4-methyl-piperazm-l-yl)-thia^ 
acid cyaaomethyl-amide; 

4-Metiiji-2-{4H2K4-methylrpiperazm-l-yl)-thiazol-4- 
10 acid cyanomethyl-amide; . 

4-Methyi-2-[3'-^yrroUdin-3-yloxy)-biphenyl-3-yl]-pent^ acid cyanomethyl- 
amide; 

2-{3'-[l-(2-Hydroxy-e&yl>pip€ridin-4-yloxy]-biphen^^^ 
acid cyanQmethyl-ainide; 
15 4-Methyl-2-[3-(ipq)eridin-^yloxy)-bq^^ add cyanomethyl- 

amide; 

4-Methyl-2-[4-(piperidiiir4-yloxy>biph€aiyl-3-^^^ add cyanomethyl- 

amide; 

2- {4'-[ 1 -(2-Hydroxy-ethyl>piperidin-4-yloxy]-biphenyl-3-yl} -4-meth)4-p€ntanoic 
20 acid cyanomediyl-amide; 

4-Melh5d-2-[4*-^yiioUdin-3-yloxy)4>q>henyi-3-yl]-p add cyanomethyl- 

< amide; 

2- [3'-<2-Dimethylamino-efhoxy>biphenyl-3-yl]-4-^ add 
cyaiuimetli^-amide; 

25 4-{3'-[l-(Cyanom€fli^-<»ubamoyl>3-meliij4-biit^ 
caiboxyfic acid tert-butyl esten 
4-{341-(CyaiiDm€&yl-K»il>amoyl)-3-mefbyi4>utyi]^^^ 
carboxylic add tert4>utyl ester; 

# 

3- {341-(Cyanomeaiyl-caibamoy])-3-methyl4>utyl]-bq^^ 

30 caiboxylic add tart-bulyl ester; 
* 
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3- {3 '-[1 -{Cyanome1hyl-caAamoyl)-3-meih^4)iityl]-W 
caiboxylic acid tert-butyl ester; 

2- [5'-nuoro-2'-^yiroUdin-3-yloxy)-biphenyI-3 acid 
cyanomediyl-aniide; 

5 3-{3^1-(Cyanamefliyi-<:aibamoyl)-3-melhj4-but^^ 
caibox^c acid tert-butyl ester ; 

4- Methyl-2-[3'-^yrroKdin-3-yloxy)-bipheQyl-3-yl]-pentanoic acid cyanomethyl* 
amide; 

4-Mcthyl-2-[3-{2-pipera2in-l-^me<hyl"tMazol-4-yl)-phenyl] acid 
10 cyanometh^-amide; 

4-(4- {3-[ 1 -(Cyanomettiyl-K:aibamo)d)-3-mefliyl-butyl]-pheny -tliiazol-2-ylmethyl)- 

* 

piperazuie-l-caiboxylic acid tert-but^ ester; 

3- {3 -[ 1 -(Cyanomethyl-<:aibamoyl)-3-meth^-biit^ - 
pyrrolidine-l-caiboxylic add tert-butyl ester; 

15 4-Methyi-2-[3-(pyrroHdin-3-yIoxy)4>iphenjl-3-yl]-pm acid cyanomefliyl- 

aioide; 

2-(3-Isoquinol]n<4*yl-phenyI)-4-mediyl-penta^ acid cyanomefhyl-amide; 

4rNiethyl-2-[4'-^tolueae-3-sidfonylainino)-biphenyl-3 acid 

cyanomethyi-amide; 
20 4-Methyl~2*(4 -mtro-bq>heiiyl-3-yl)-pentaaoic acid cyanom^^-atnide; 

2-^2*,4 -I)imethoxy-biphen)4-3-yl)-4-methyi-pentaii^ acid cyanome(fa^*amide; 

2*<4*rMellioxy-b]phenyl-3-yl)-4Hnethyl-pentanoi acid cyanomediyl-amide; 

2<^4'-Amjiio-bipbeiiyl*3-yl>4-meth^-peQtanoic acid cyanometfayl-amide; 

2-<3 -Aimno-bq>henyl-3->d)-4-mefhyl-pexi^^ acid cyanometh^-amide; 
25 4-Methyl-2-<3 -i]itro-bq)heQyl-3-yl>peEito acid cymomefh^-amide; 

4- Melliyl<'2-(4 -sulfimo;^-biphea}d*3-yl)-pCTtanoic add cyanomethyl-amid^ 
2-<5'-Ac^^-2'-moipholinr4-yl-h5>heiiyl-3-yl)-4-i^^ add cyanomelbyl-- 
amide; 

JV^cyaiiomethyl)-4Hmefhyl-2-[3-(2-mefliyl-6-^^ 
30 JV<cyaiiomethy^-4-methyi"2-[3-(3-quinoI^^ 
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iV^cyanometh5d)-2-[3-(l/r-indol-5-yl)pheayl]-^ 
4-[(fert-butoxycaibonyl)amino]-3Hl-{[(cyanomefhyl)ai^ 
meth^utyl)-! ,r-biphenyl; 

4-{[(/err-butoxycaitK)nyl)aiiiino]methyl}"3'-(l-{[(cyanomet^^ 
5 methylbutyl)- 1 , 1 '-bipheayl ; 

2-[4*-{amiiiomefhyi)[l , 1 -bipheayl]-3-yl]-7^-(cyanometh}l)-4-methylpentanam 

iV'-<cyanomethyl)-4-metbyl-2-[3-<l-methy^^ 

2-[3"(7-mtio-l/^mdol-5-yl)phenyil-J\^-(cy^ 

iV'-<cyanomethyl>4-meliiyl-2-[3-(7-m^ 
10 yl)phetiyl]peatanainide; 

2-[3-^7-ajiimo7lf^indol-5-yl)phaiyl]-JV^(cy^ 

JV^(cyanomethyl>2-<3-{3-[(dimethylamin 
- methytpentanamide; 

iV'-(c)^omethyl)-4-melbyl-2-[3-(l/f-pyirol^ 
15 2- {343-(2-ammoetbyl)-lZ?-mdol-5-yl]phen^^ 

methylpentaiiamide; 

(2R)-JSKcyanomethyl)-4-methyl-2-[4H^ 
yl]pentaiiainide; 

(2/2>iV^(cyaiiome%l)^methyi-2-[4Kl-pipera^ 
20 yljpentanamide; • 
JV^cyanomethyl)-4-methyl-2-[3-(6-qum 
iSr-^cyanomefliyl)-3-<:yclopiopyl-2-[4'-<4-m^ 
yl]propanamide; 

^<cyanometh>4H-niefhyl-2-[441^,3,6-tet^ 
25 yljpeatanamide; 

(45)-iV^<q^omethyi)-4^ediyl-2-^4'^ 
yljhexanazxude; 

(2R>^^(cyanome«hyi>2-{444-(2-hydIOxyeth)i)-l•pi^ 
^-methylpetitanazmde; 
30 //<cyanomelhylH-me%I-2-[241-piper^ 
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(2i?>iV^cyancmetfayl)-4.mettiyl-2- {3-[6-(l-piparazmyO-3-pyridinyl]phCTLyl} 
pentanamide; 

(2fi>iVKcyanomethylH-mefliyl-2H;4H4-py^ 
(2i?)-iVKcyanomethyl)-2-{444-(2-hydio^^^ 
5 bipheQyl]-3*yl}-4-mefhylpeQtanaznide; 

JVKcyaiiomethyl>4-mefliyl-2-[4H4-piperidmyO 

4-Mefcyl-2-[4'-^4-methyl-pipera2m-l-yl)-bi^^ add cyanomethyl- 

amide; 

2- {4 -[4-(2-Hydroxy-^thyl>pipera2in-l-yl]-biph -4-methyl-pentaiioic add 

10 (l-cyaao-cyclopropyl)-a]nide; 

4-Mettiyl-2-[3'-(4-methyl-piperazm-l-yl)-biph«iyl-3 add cyanomethyl- 

amide; 

2-(3- {2-[4-{2-Hydroxy-ethyl)-pip€razuir 1 -yl]-tbiazol-4-yl} -phenyl>4-methyl- 
pentanoic add (1 -cyano-cyclopiopyl)-ainide; 
IS 2-Bipheayl-3-yl-4-mdhyl-pentanoic add (cyano-m^yI-methyI)-aniide; 

2-Bq>heayl-3-yl-4-methyl-penta]ioic add (l-cyano-3-methylsulfanyl-propyl)*axmde; 
[5-(2-Biplien^-*3-yl-4-methyl-paitaii0ylamm add 
benzyl ester ; 

4-M€&yl-2-[3'^4-meihyl-pq>ei:azin-l-yl)i>heiiyl]-^^ acid cyanometiiyl-amide; 
20 2-Biphaiyl-3-yl-4-methyI-pentanoic add (l-cyano-i)eatyI)-amide; 

4-Meihyl-2-<3 -pipera^xi-l-yl-bipheQyl-S-^^^ add cyanome&yl-amide; 

4-{341KQ^3iK)methyl-caAamoyl)-3-met^^ 
carbox^c acid tert-butyl ester, 
2-^5- {4-[4-(2-Hydroxy-ethyl)-pq)e8ra2m-l -yl]-ph 
pentanoic add (^anomefiiyl-aimde; 

2-{5-[4-(4-Fom)i-pq)era2in-l-yl)-phen^]-pyridii^ add 
cyaaomethyl-aimde; 

4-Melhyl-2-[5-(4-pqierazia*l-yI-pheayl>pyri add cyanomethyl- 

amide; 
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3-[l-(Cyanomethyl-<arbamoyl)-3-methyl-birtyl]-b^^^ acid methyl 

ester; 

2-[3-(23-D]hydio-beDZo[l,4]dioxin-6-yl)-phenyQ-4-me acid 
cya]iometii;^*axnide; 

5 2-[4'"(l-Hydioxy-efli54)-biphenyi-3 -yl]-4-mdhyi-peiitanoic add cyanomethyl-amide; 
2-{3^5-Bis-tiifluoramethyl-biphmyl-3-yl)-4^^ add cyanomethyl- 

amide; 

2--(4'-Cyano-2 -methyl-bipheQyl-3-yl)^met]iyl-p^tanoic acid cyanomettiyl-amide; 
N-[l-(Cyanom^yiH5aibamoyl)-2-<2-fluoio-3-methyl-^henylme^ 
10 benzaxnide; 

N-[l-<Oyanome4hyl-cari>amoyi>2-<2,5-difluoro-ph^ 
beozamide; 

2- {344-(2-Hydroxy-efliyl)-pipera2iae-l-sulfonyJ]^^^ -4- 
methyl-p^itanoic acid cyaxiomethyl-amide; 

15 3-[l-<Cyanomethyi-carbamoyl)-3-methyl-butyl]-biphm add (2- 

morpliolia-4-;^^thyi)-a]iiide; 

3- [l-^Cyanomethyi--carbamoyl)-3-mediyl-butyi]-b^^ acid (2- 
moipholia-4-yl-ethyl)-amide; 

4- Meth)i-2-[3'-<2-m<>ipholin-4-yl-^fcj1sul^^ acid 
20 cyanomethyl'-aiiiide; 

341KQyaii<>i>i®tliyl-<^amoyl>3-me%l^^ add (2- 

mQipholm-4-yl-ethyi)-amide; 

3-[l-<Cyanomethyl-caibamoyl>3-me11iyi-butyl]-bipheayl-^ add (2- 

dimetIiyiammo-etfayI>'methyl-amide; 
25 341-(Cyanometh)d-<^amoyl)-3-methyl-butyi]-^^ add (2- 

dime&ylammo-ethyi)-amide; 

341-<CyaiM)meliiyi-K^amo3d>3-melhyi-b^ acid methyl- . 

(2-mGrpholm-4-yl-^yl)-amide; 

2-(3 -Huo]x>-bq>faeayl-3-yl)-4-mefhyl-peataTO add cyanomethyl-amide; 
30 2-[3-<6-Biomo-pyridm-2-yl)-pheayl]-4^ add cyanomethyl-amide; 
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2-(2 -Cyano-biphenyl-3-yl)-4Hmeth3^-peaitanoic add cyanomethyl-aznide; 
2-^3 -Cyano-bq>heii;^-3-yl)-4-mefliyl"peiitanoic add cyanQmethyl-amide; 
2-(4*<Jyano-biphenyi-3->d)-4-me&yl-pentm add cyanomethyl-amide; 
4-Me1iiyl-2-(3-quinolin-8-yl-pheayl)-p€n^ add cyanomethyl-amide; 
5 4-MethyI-2-(3-qumolm-3-yl-phemyI)-pentanoic add cyanomethyl-amide; 

4-Mefih3d-2-<4 -tiifhiaromethoxy-bipheayW acid cyanom^yi-amide; 

4-Methyl-2-[3-(5-mtK>-1iiiazol-2-yl)-phenjd]-pentano acid cyanomethyl-amide; 
2"(4 -Acetylamino-biphea>d[-3-yI)-4-*methyl-pCTtanoic add cyanomefliyl-amide; 
4-Meth;^-2-[4'-<4Hmethyl-pip^:azi]ie-l-sul&nyl)-bi add 
10 cyanometh^amide; 

4-Meth;^-2-[3-(4-methyI-piperazLae-l-sul&nyl)-bipheayl-^^ add 
cyanometiiyl-amide; 

4-Methyl-2-[4'-(piperazine-l-^sdyRmyi>^^ acid cyanomethyl- 

amide; 

2- {4 -[4-{2-Hydroxy-etfayl)-piperazine-l-cariK)nj^^ 
pentanoic acid cyanom^yl-amide; 
2-{3-[4-(2-Hydn)xy-ethyl)-piperazme-l-caib0nyl>bip 
pentanoic add cyanomethyl-amide; 

4TMethyl-2-[4*-(2-moipholin-4-yl-ethyIsulfa^ add 
cyanome11i;^-amide; 

2<4-{2-(Bis-(2-hydroxy-eth3i>aniino]-efh}dsu^^ 
pentanoic add cyanomethyl-amide; 

4-MdhyI-2-[4H3-moipholin-4-yl-propylstilfemoyl)-bi^^ add 
cyanometh^-amide; 

4-Metfayl-2-[4'-(3-mo]phoIin-4-yl-propyIsuI£ano>i^^ add 
cyanometh^-amide; 

2*-[4H2-Dimeffaylannno-l-me(hyl-«thylsul^^ 
add cyanomethyl-amide; 

2-[4K2-Hydroxy-efliyisiilfemoyl)-b5)henyl-3-yl^ add 
^anometfaji-amide; 
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2-[4'-(2'Bydioxy-e^yisvlf^ acid 
cyanom^yl-amide; 
2-[4'-^3-Dimethylainino-pyffoK 
acid cyanomethyl-amide; 
5 2-{3-[2-^3-Dime&ylaiiim<>-pyrn)Udin-l-yl)-thiazol^ 
pentanoic acid cyauometfa^-amide; 

4-Mefhyl-2-[4-(2-piperazm-l-)d-thiazol-4-yl^ acid 
cyaaometh}d-aniide; 

[5-(5-Ainiao-lH-pyrrolo[3,2-b]pyridjn-2-yl)-^,3'-<^ 
10 acid; 

2-{3*-[2-(4-tert-Butyl-piperazin-l-yl>thia2»^ 
pentanoic acid cyanomethjd-amide; 

2- {3-[2-(3-Dimethylamino-pyiroUdin-l-)d^ -4-metJiyl- 
pentanoic acid cyanomethyl-amide; 
15 4rNldhyl-2-[3*-(2-pq)a:a2m-l-yl-t^ add (1- 

cyaiio-cyclopropyi)-amide; 

4rMefliyl-2-[3 -(2-pipera2m-l-3/lmethyi-th^ -pentanoic add 

cyancnneth^-amide; 

4-Methyl-2H[4'-(2-piperazm-l-)d-fliiazol-4-yl)^^ acid (1- 

20 cyano-cyclopropyi)-amide; 

4-Melh)d-2-{44metiQd-(l-methyl-pytrofidi^^ 
pentanoic acid cyanometh}d-anude; and 

2-[4H4-Fonn^-pq)aazin^l-sulfonyl)-b^^ add 
cyanomdfayl-amide; and Ifae N-oxide derivatiyes, prodrag derivatives, protected 

25 derivatives, individual isomers and nuxtuxes of isomers fheieof; and the 
phaxmaceutically accq)table salts theieol 

• Another aspect of the present invention provides a phaimaceutical 
composition conqTiising a th0:^enticaUy effective amo^ 1 
in combination ^witii one or more pharmaceutically accq>tatble ex:dpient(s)« A 

30 prefearod pharmaceutical composition fiirtiier conqxrises one or more active • 
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iDgredient(s) selected fiom the groiq> consisting of (i) a tlierq>eutically efifective 
amount of a bisphosphonic add or add est^ thereof or a phannaceadcally accq>table 
salt thereof and (ii) a therq>^cally effective amount of an estrogen leceptor agonist 
or a pharmaceutically acceptable salt Ibeaceot 
5 A preferred bisphosphonic add is selected ftom the group consisting of 

l,l-dichloromedi^ene-l,l-diphosphonic add, 1-hydioxy- 

3- pynoUdin-l-ylpTopjiidene-l,l-bisphosphQnic add, l-hydroxyethyIidene-1,1- 
diphosphonic add, l-hydroxy-3-(i^-niefli>i-^-pentyiamino)prop}iide^^ 
bisphosphonic add, 6*amino-l-hydrox^exylidme-l,l-bi^hosphonic add, 3- 

10 (dinae&ylanuno)-l-hydroxypn>p^dene-l,l-bisphosphom acid, 3-afnino-l- 
hydroxypropyIidene-l,l-bisphoq>honic acid, 2-pyrid-2-yiethylideiie-l,l- 
bisphosphonic add, l-hydroxy-2-pyrid-3-ylethylidene-l,l-bisphosplionic add, 

4- cUQrophenyllMoxnetfaylenebisphosphomc acid and 1-hydioxy- 
2-(lff-inddazoM-)i)€thyUdaie-l,14>isphosphonio acid or add ester thereof or a 

15 phannaceutically acceptable salt thereof 

A particularly preferred phannaceutical conqjosition is one \vhadn the 
bi^hosphonic add is l,l*dicl]loromedi)daae-l,l*diphosphonic add or a 
phamoiaceutically acceptable salt thereof The preferred pharmaceutical salt of die 
bisphonic add is l,l-didiloiomethylene-l,l-diphosphonate monosodium trihydrate. 

20 In yet another aspect of the present invention is provided a method for treating 

a disease in an animal in vAnch inhibiticm of a cysteine protease can prevent, inhibit or 
amettorate the pathology and/or symptomatology of tiie disease, whidi mefliod 
conopiises administering to the animal a therapeutically effective amount of 
compound of Claim 1 or a i^*oxide derivative or individual isom^ or mixture of 

25 isomers tfaereoj^ or a phannaceutically acceptable salt thsreo^ preferably the disease 

treated is osteoporosis. 

The present invention in yet another aspect provides a process for prepar^ 

conqiound of Formula t 
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5 




I 



is selected from a group consisting of -CR^^-, -CSi^- and -NR\ wherein: 
and along with the catbon atom to which they are attached represents 




w 




i7i 





where R and R^ indqx 
and R^^ can be taken together to represent an oxo (K)) group; 
10 R^ is hydrog^ or (Ci^)a]kyl; and 

R^ is (Ci^)alk^ or (CH2)i.3 cyclopiopyl ; 
R^ is hydrogen or (Ci^)alkyl; 

R^ is selected from a ffovtp consistmg of hydrogen and R^^; 

alternatively B} and R^ toother represent C2.5 aUc^ene or -GHzNR^GHr*, or both R^ 

IS and R^ simultaneously represent fluoro; 

xqpiesents (Ci^) all^ optionally substituted with a group selected fiom -NR^^, 
-NR'C(0)R^^ -NR'C(0)0R^, -NR'C(0)NR*R'^ -NR*C(NR'')NR'R^, -OR^^ 
-SR^, -S(0)R^^ -S(0)2R^, -C(0)R^, -C(0)OR^, -OC(0)R^, -C(0)NR'5r.^, 
-OCXO)NR*R^^ -S(0)iNR*R^, -P(OXOR')OR^^ -or", -C0NR*R", 

20 -SQiNR*R" and -OP(0)(OR*PR^^; 

R^ is selected £com a group consisting of (CM)a]]c^ -(CH;^3(C3.i2)cycloa]k^ 
-<CH2)a.3h^ero(C5-io)cycloaIkyl, -(CH2)M(C6.io)aryl, -<CH2)a.3hetero(C5.io)aryl, 
-(CH2)o.3(CI^io)biQ^loaryi and -{CH2V3h€tero(C^io)bicycloar]^ 
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is selected £tom a groiq> coosistmg of (C6.io)aryl, (C3.io)cycloalkyl, (C3. 



hetero(C^io)bicycloaiyl, wherem: 

R may be substituted fiirflier by a radical selected from a gcotq> coosistmg of - 



5 -X'NR'R^*, 

-X^^CiOyEL^K -X^'C(0)OR^', -X^'C(0)NR^^', -X^''C(NR')NR^2', - 
X^OR^', 

-X^SR^', -X^S(0)R^*, -X^S(0)aR^*, -X^C(0)R^', -X^C(0)OR^\ -X^0C(0)R2\ 
-X'C(0)NR*R^\ -X^OC(0)NR'R^', -X^S(0)2NR*r2\ -X^(0X0R')0R^', -X^OR^, 
10 -X'CONR^R^, -X^SQaNR'R" . -X^OPCOXOR^PR^* and -R^', ^j^etein: 



hydrogen or (Ci^5)alkyl, R" iqpiesents -C3l2CH2-N(CHzCH20H)2, 
-CH(CH3)CH2N(CH3)2, -CHaCJfcOH. -CHiCH2N(CHj)2 or -CSIaCN, and R^* is - 
(Ci-8)alk^ or -X^^, ^etein X^ is as defined above and R^ is selected from a groiq> 

15 consisting of (C3-io)cycloa]k)d, hetero(C^io)cycIoalk34, iCs.io)aryl, hslteto(Cs-io)aryU 
(C9.io)bicycloaiyl andlietero(C8-io)bicycloaiyl, whoein: 

R^ may be substituted frirdier by a ladical selected from a group consisting of 
-X^*R^, -X^*C(0)R^. -X^*C(0)OR^, -X^"C(0)NR'R^, -X^OR^, 
-X^'qi^*)NR"R^, -X'SR^, -X'S(0)R^, -X^S(0)2R^, -X^C(0)R^, 

20 -X^OC(0)R^, -X^C(0)OR^. -X'C(0)NR'R^, -X?CKX0)NR'^R^. -X^S(0)2NR'R^, 
-X^OR®, -X'CONR*R^, -X^SOim^^, -X^(OXOR*)OR^, -X'0P(0)(0R')0R^ 
and 

-R^, wherein: 

is a bond or (Ci^)a]k)iene and at each occurrence indq>endently is hydrogen or 
25 (Ci^)alkyl, R^ represents CH2CHrN(CH2CH20H)2, CaH[(CH3)CH2N(CH3)2, 
CH2CH2OH, C:m2CH2N(CH3)2 or CH2CN, and R^ is (Ci-8)alk^ or -X^^, 
wheanein X^ is as defined above and R^"^ is selected from a gcovp consisting of 
(C3.io)cycloalkyl, hetero(C5-io)cycloalkyi, (C6.io)aryi, heterD(C5-io)aiyl, 
(C9-io)bicycloaryl and hetero(C8-io)bicycloaryl, whearem 
30 R^ may be substituted foither by a radical selected fixnn a groi^ consisting of 



]o)heterocycloa]kyl. 



hetOT)(C5.io)aryl, (CVio)bicycloaryl 



and 
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-X^'C(0)NR*R^, -X^'C(NR')NR*R^, -X^SR", -X^S(0)R^, 
-X^S(0)2R", -X^C(0)R", -X'0C(0)R^, -X'C(0)0R", -X^C(0)NR*R^. 
. -X^OC(0)NR'R^, -X^S(0)2NR*R^, -X^(0X0R'')0R^, -x^or^, 
5 -X^CONR'R^, -X^SOzNR^R^, -X^0P(0)(0R'^0R^ and -R^, wheran: 

X^ is a bond or (Ci^)a]kylaie and R' at each occuirence mdepeadessliy is hydrogem or 
(Ci^)alkyl, R^ represents -CH2CHrN(CH2CH20H)2. -CH(CH3)CH2N(ai3)2, 
-CH2CH2OH, -CH2CH2N(CH3)2 or -CH2CN, and R" is <Ci^)alkyl or -X^^, 
\i4ieran X^ is as defined above and R^ is selected fiom a groiq> consisting of 

.10 (C3.io)cycloaJkyl, hetero(Cs.io)cycloa]](7l, (C6-io)ar>i, hdero(C5.io)aryl, 
(C^io)bicycloaryl and heteio(Cg.io)bicycloaiyl; whw^in any of the (C3.io)cycloalkyl, 
hetero(C5.io)cycloaIkyl, (C6.io)aiyi, hrteTo(C^io)aiyl, (C9.io)bicycloaiyl and 
hetero(C8.io)bicycloaryi contained within R^ R^, R^* and R^ may be substituted 
further with iq> to five substituenis selected fiom a group consisting of (Ci4)a]kyl, 

15 (Ci^i)alk3didene, cyano, halo, nitro, halo-substituted (Ci.3)alkyl, -X^'^", 

-X^**'C(0)OR'^ -XWC(0)NR''^", -X^'*^C(NR**)NR'*R'^ -XW*, - 

-X^C(0)0R", -X^C(0)NR>^** -X^S(0)2NR''R**, -X^(0X0R*)0R*^ - 
X^OR^, 

20 -X^CONR'R^, -X^C(pys}\ -X^SCW'R^. -X^S(0)R", 

X^0P(0)(0R*PR'*, 

-X^^*C(0)R", -X^S(0)2R" and -X^C(0)R*^ \rfierein: 

X^ is a bond or (CM)a]kyleaie, R^ represents -CH2CHrN(CH2CEi20H)2, 

<:H(CH3)CH2N(CH3)2, -CH2CH2OH, ^:H2CH2N(CH3)2 or ^HaCN, R^^ at each 
25 occmence mdq>eQdeMy is selected fiom 

(Ci-3)alkyl or halo-substituted (Ci.3)alkyl and R" is -(CM)alk)d or halo-substituted 

(Ci^3)alkyl; and 

the ^-oxide derivatives, prodrug derivatives, protected derivatives, individual isomm 
and mixtuies of isomers, and phatmaceutically accq>table salts thereof with the 
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proviso that only one of r\ R^, and R^ represents a fiised bicyclic ring 

structure; which process conqmses: 

(A) reacting a conq>ound of Formula 2: 



R 



O 



with a confound of flie fonnula NEfcCR^R^CN, v*iiea«in X', R*, and R^ are as 
defined above; and 

(B) optionally converting a compound of Fomiula I into a phatmaceutically 
10 acceptable salt; 

(C) optionally converting a salt form of a compound of Formula I to non-salt 
form; 

(D) optionally converting an unoxidized form of a conq>ound of Formula I into a 
phaxmaceutically acceptable A'-oxide; 

15 (B) optionally converting an JVk>xide form of a compound of Formula I its 
unojddized form; 

(P) optionally resolving an individual isomer of a confound of Fonnula I fiom a 
mixture of isomers; 

(G) optionally converting a non-<l6iivatized compound of Fonnula I into a 
20 phaimaceutically prodrug dedvative; and 

(H) optionally converting a prodrug derivative of a compound of Formula I to its 
non-dedvatized form. 



Pharmacology and XJtili^. . 
25 The conq>ounds of this invention ate cysteme protease inhibito Inparticular 

the compounds of this invention inhibit tiie activity of cathq>sins B» K and/or S 
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and, as such, are usefid for treatmg diseases in which catfaepsinB, L, K and/or S 
activity contributes to the pafliology and/or symptomatology of the disease. For 
exanq)le, the compounds of this inv^tion are useM in treating tumor invasion and 
metastasis, in particular as anti-angiogenic agents, rheumatoid arthritis, osteo arthritis, 
5 Pneumocystis carinii, acute pancreatitis, inflammatory airway disease and bone and 
joint disorda:5. Furthermore, the compounds of this invention are useful in treatmg 
bone resorption disorders, e.g., osteoporosis. The compounds of this invention also 
are useful in treating autoimmune disorders, including, but not limited to juvenile 
onset diabetes, multiple sclerosis, pemphigus vulgaris. Graves' disease, myasthenia 

10 gravis, systemic lupus eiyth^otasus, rheumatoid arthritis and Hashimoto's 
thyroiditis. The compounds of this Invention also are useful in treating allergic 
disorders^ including, but not limited to asthma; and allogeneic immune responses, 
including, but not limited to, organ transplants or tissue grafts. In particular., the 
compounds of this invention are useful in treating osteoporosis in hmnans by 

IS inhibition of cafliepsin K, particularly in treating post-menopausal women. 

The cysteine protease inhibitory activities of the compounds of the invention 
can be determined by methods known to those of ordinary skill in the art Suitable in 
vitro assays for measuring protease activity and the iohibition thereof by test 
contipomids are known. Typically, the assay measures protease induced hydrolysis of 

20 a pq>tide based substrate. Detailsof assays for measuring protease inhibitoiy activity 
are set forth in Exanq)les 1 1, 12, 13 and 14, infia. 
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NomeDclatme: 

The compounds of Fonnula I and the intermediates and starting materials 
used in thdr preparation are named in accordance with lUPAC rules of 
nomenclature in which the characteristic groiqps have decreasing priority for citation 
5 as tiie pnnc^)le groiq> as follows: acids, esters, amides, etc. or by using the 
"Autonom", a Beilstein Commander 2.1 Application, distributed by Beilstein. 
For example, a compound of Fonnula I in which: 

X^is CRV,R* and are hydrogen, is biphenyl-3-yl,R^ is hydrogen and 
R^ is 2-me1iiylpropyl is named 2-bq)henyl-3-yl-iVK5yanomethyl-4-methylpentanamide; 
10 or 2-biphenyl-3-^-4-me(hyl-pentanoic acid cyanomethyl-amide. 

Administration and Pharmaceutical Compositions: 

111 general, conqiounds of Formula I will be administered in therapeutically 
effective amounts via any of the usual and acceptable modes known in the art. A 

15 therapeutically effective amount may vary widely depoading on the severity of flie 
disease, the age and relative health of the subject, the potency of the compound used 
and other &ctors. For example, flierspeutically effective amoimts of a compound of 
« ' Fonnula I may range finom 0.1 miorograms pa: kilogram body weight Oig/kg) per day 
to 10 milligram per kilogram body weight (mg/kg) per day, typically 1 jig/kg/day to 

20 1 mg/kg/day. Therefore, a therapeutically effective amount for a 80 kg himaan patient 
may range &ota 10 fig/day to 100 mg^day, typically 0.1 mg/day to lOmg/day. In 
general, one of ordinary skill in the art, acting in reliance iq>on personal knowledge 
and the disclosure of this Application, will be able to ascertain a flier^ntically 
effective amount of a compound of Formula I for treating a given disease. 

25 Hie conapounds of Fonnula I can be administered as pharmaceutical 

conq>ositions by one of the following routes: oral, systemic (e.g., transdermal, 
intranasal , or by siqipository) or parenteral (e.g.^ intramuscular, intravenous or 
subcutaneous). Conqiositions can take the form of tablets, pills, capsules, semisolids, 
powders, sustained release formulations, solutions, susp^asions, elixirs, aerosols, or 

30 any other ^ropriate composition and are comprised o( in general, a conq)ound of 
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Fonnula I in combination with at least one phazmaceutically accq>table exdpient 
Acceptable excipients are non-toxic, aid administiation, and do not advmely affect 
the tfaersQ>eiitic benefit of the active ingredient Such excipient may be any solid, 
liquid, semisolid or, in the case of an aerosol composition, gaseous excipiCTt that is 
S generally available to one ofsldll in the art 

Solid pharmaceutical excipients include starch, cellulose, talc, ghicose, 
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, 
sodium stearate, glycerol monostearate, sodium chloride, dried skim Tniiir^ and the 
like. liquid and semisolid exdpiCTts may be selected fiom water, ethanol, glycerol, 

10 propylene glycol and various oils, including those of petroleum, animal, vegetable or 
synthetic origin (e.g., peanut oil, soybean oil, mineral oil, sesame oil, or the like). 
Preferred liquid carriers, particularly for injectable solutions, include water, saline, 
aqueous dextrose aud glycols. 

The amount of a compound of Formula I in flie conq)Osition mzy vary widely 

IS depending iqpon the type of formulation, size of a unit dosage, kmd of excipients and 
otiier fiu^tors known to those of skiU in die art of phannaceutical sden Ingenexal, 
a corq)osition of a compound of Formula I for treatmg a gjven disease will conoprise 
ficom 0.01%w to 10%w, preferably 0.3%w to l%w, of active ingredient with die 
remaind^ being the excipient or excipi^ts. Preferably the pharmaceutical ' 

20 compositions is administered in a single unit dosage form for continuous treatment or 
in a single unit dosage form ad Ubitunt. when relief of synqptoms is specifically 
required. Representative pharmaceutical fimnulations containing a conopound of 
Formula I are described in Exanq>le IS. 

The compounds of Fonnula I can be administered alone or in combination with otibter 
25 compounds of Formula I or in combination widi one or more other active 
ingredient(s). For example, the compounds of Formula I can be administered in • 
combingtion with a tbi»:q)eutically active amount of a bisphospbonic add or acid 
ester derivative or any pharmaceutically accq)table salt thereo£ Suitable 
bisphosphomc adds and add ester derivatives include compounds correspondiDg to - 
30 the following formula: 
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P(OXOR^')OR 



27 



P(OXOR^0OR 



27 



10 



15 



2Q 



25 



i/idieacein is a bond or (Ci.7)alkylene, each uidq)eadently is hydrogen or (Cu 
3o)alkyl, and are selected independently fiom a groiq> consisting of hydrogen, ' 
halo, optionally substituted (Ci-3o)aIkjd, (C3-3o)cycloancj1, hetero(C5.3o)cycloaliyl, 
optionally substituted (C6.io)aryl, heteto(C6.io)aryl, NR^^^ OR^^ SR^^ A?rfieran 
each R^^ independoitly is hydrogm, (Ci.io)alkyi, (C3.io)cycloalkyl, optionally 
substituted (C«.io)ar>4, provided tibat both R^ and R^^ are not selected from tQrdiogen 
or hydroxy Mto X' is a bond; or R^ and R^ taken together fonn (C2-9)alkylene; . 
17/herem (C3.io)cycloa]kyl includes adamantyi and the like, hete3:o(Cs>io)cycloan;yl 
inchides pynolidinyl and the like, (C6-io)ai)i includes phrayl and m^hthyl, and 
hetero(C6.io)aiyl include quinoljd, isoquinolyl, pyridjl, fiiryl, imidazolyl, 
imidazopyridyl and the hke. 

Jbistances wbsaxm R^ and/or R^ are substituted (Ci.3o)a]lcy] may include, but 
are not limited to, (Ci.3o)alkyl substituted by heten)(C5.io)cycloaIk)4, (C6.io)aryl, 
hetero(C6.io)aryl, NR^^R^^ OR^^ and SR^\ wherein each R^^ is independently 
hydrogen or (Ci.io)aIk;^ ^ea:ein h^ero(C5.io)cycloa]kyl includes pynolidin}d and 
the like, (C6.io)aiyl includes phenyl and ns^hthyl, and het^o(C6.io)aryl inchides 
cpiinolyl, isoquinolyl, pyridji, furyl, imidazolyl, imidazopyridyl and the like. Suitable 
optionally substituted ar^ groins include, but are not limited to, halo-substituted 

■ 

phenyl 

A non-limiting class of bisphosphonic adds and add ester derivatives thesreof 
suitable for administration in comlnnation with conq)ounds of Formula I include those 
in wMdiR^ is selected fixxm the grow consisting of hydrog^ hydroxy or ^ ' 
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R is selected from the groiq) consisting of optLonally substituted (Ci.3o)alkyl, halo 
and SR^, wherein R^^ is (CMo)aIkyi or phenyl 

A non-limiting subclass of bisphosphonic adds and acid ester dravatives 
thereof suitable for administration in combination with conqx>unds of Formula I 
5 include fliose in which R^^ is selected from the groiq) consisting of hydiogeo, hydroxy 
and cbloro and R^^ is selected fiom the group consisting of optionally substituted (Ci- * 
3o)alkyi» chloro and chlorophen^tbio. 

A non-limiting example of a bisphosphonic add suitable for administration in 
combination wifli compounds of Formula I include that in which is a bond, eadi 
10 R^^ is hydrogen, R^^ is hydroxy and R^ is 3-aminopropyl, namely 4-amino- 
l-hydroxyfoutylidene-l,l-bisphosphonic add (aka alendronic add), or the 
monosodium trihydrate salt thereof namely 4-amino-l-hydroxybutyUdene- 
1 , 1-hisphosphonate monosodium trihydrate (aka alendronate monosodium trihydrate), 
described in U.S. Patents 4,922,007, to Kieczykowski et al., issued May 1, 1990; 
15 5,019,651, to Kieczykowski et aL, issued May 28, 1991; 5,510,517, to Dauer et aL, 
issued April 23, 1996; 5,648,491, to Dauer et aL, issued July 15, 1997, aU of which 
pateaits are incorporated by reference herein in their entirety. 

Fur&er non-limiting examples of bispho^honic adds suitable for 
administration in combination with compounds of Formula I include the following: 
20 cyclohq>tylaminomethylene-l,l-bispho£phornc add (aka cimadionic add), 

described in U.S. Patent 4,970,335, to Isomura et aL, issued Novemb^ 13, 1990; 

l,l-didiloiomethylene-l,l-diphosphonic add (aka clodronic add) and the 
disodium salt thereoJ^ namely clodronate disodium, described in Belgium Patent . 
672,205 (1966) and/. Org. Chem 32, 4111 (1967); 

25 l-hydroxy-3-pyrrolidiiirl-ylpn9)iidene-l,14>isphosphom^ add (aka EB- 

1053); 

l-hydroxyethy]idene-l,l-drphosphomc add (aka etidronic adcQ; 
l-hydroxy-3-(iV^njetiiyl-iV'-pentylan^^ add 
(aka ibandronic add), descnbed m U.S. Patent No. 4,927,814, issued May 22, 1990; 
30 6-amino-l-hydn)3Qhexyliden&*l,l-bispho^honic add (aka neridronic add); 

39 



wo 01/49288 



PCT/DSOl/00341 



3-(dimelfajiaiiimo)-l-hydiX)xypropyUdene-l,l-b^ acid (aka 

olpadionic add); 

3- aniino-l-hydroxypiDpyUdeae-l,l-bisphosphonic acid (aka pamidiDiiic acid); 
2-pyrid-2-ylethylidene-l,l-bisphosphomc acid (aka piridronic add), described 

in U.S. Patent No. 4 J61,406; 

•l-hydroxy-2-pyrid-3-ylethylideae-l,l-bisphoq>honic acid (aka risedronic 

ad<Q; 

4- ^Uoiopheiiylttuometh>deiiebisphoq)honic add (aka tiludionic add), 
described in U.S. Patent 4,876,248, to Breliere et aL, October 24, 1989; and 

l-h3^xy-2-<lif-imidazol-l~yl)ediyHdene-l,l-bispboq^^ acid (aka 

zoledronic acicQ; all of which patents and other documents referred to above are 
incorporated by reference herein in their entirety. 

A non-limiting subclass of bisphosphonic acids suitable for administration in 
combination with conq)ounds of Formula I include those selected from the gcoxxp 
consisting of alendronic acid, dmadronic add, clodronic acid, tiludionic acid, 
etidrordc add, ibandronic add, risedronic add, piridronic acid, pamidronic acid, 
zol^idronic add, phannaceutically acceptable salts thereoj^ and mixtures thereof A 
finther exan^le of a bispho^honic add suitable for administration in combioation 
with conq)ounds of Formula I is alendronic add or a phannaceutically acceptable salt 
thereol^ and mixtures fiiereof A fiirfiier non-fimiting example is alendronate 
monosodium trihydrate. 

'Compounds of Fommla I can be administered in combination with a 
thers;>€utically active amount of an estrogen receptor agonist Nonrlimiting exanq>les 
of estrogen receptor agonists suitable for administration in combination with the 
com|)ounds of Formula I include naturally occuning estro^ns sudi as estradiol, 
estrone and estroil, or synthetic estrogen recqi>tor agonists such as 
[6-hydroxy-2-(4^hydroxyphen>i)benzoMthien-3-yl] [4-(2-piperidin- 
l-}dethQxy)phenyi]mefhanone (aka raloxifene) and {2-[4-(l,2-diphOTyibut-l-enyl)- 
phenoxy]ethyl}dimethylamine (aka tamoxifen). A nonrlimiting subclass of estrogen 
recqptor agonists suitable for admimstiation in combination with tiie conmounds of 
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Fommla I include estEOgen x^eptor partial agonists (i.e., estrogen receptor agonists 
with mixed agonist/antagonist properties), sometimes refeired to as esttogea receptor 
modulators. Estrogen receptor partial agonists can exert tissue-selective estrogen 
agonist effects. Tamoxifm, for exanq;>le, selectively exerts an estrogen agpuist effect 
5 on the bone, in humans. Additional suitable estrogen receptor partial agonists are 
described in Tissue-Selective Actions Of Estrogen Analogs, Bone Vol. 17, No. 4, 
October . 1995, 181S-190S. Certain 

3-[4-(2-phenyhndoH-ylmethyl)phettyl]acrylamides, described in U.S. Patent 
5,985,910 to Miller et al,^ November 16, 1999; benzofbiphene compounds, described 

10 in U.S. Patent 5,985,897 to Meuhl et oL^ November 16, 1999; naphthyl coDq)OUtids, 
described in U.S. Patent 5,952,350 to CuUinan et al., Sept^ber 14, 1999; substituted 
benzotfaiophene compounds, described in U.S. Patent 5,962,475 to Schmid et al^ * 
October 4, 1999, are suitable estrogen receptor partial agonists for administration with 
the compounds of Formula I; all of which patents and other documents referred to 

1 5 above are incorporated by reference herein in their entirety. 

More particularly a pharmaceutical composition of this invention may 
comprise a thenqpeutically effect amount of a compound of Formula I in combination 
with one or more active ingredient(s) selected iBbom the groiqi consisting of (i) a 
therapeutically effect amount of a bisphosphonic add or add est^ thereof or a 

20 pharmaceuticaUy accqptable salt thereof and (ii) a therapeutically effect amount of an 
estrogen receptor agonist or a phannaceutically acceptable salt thereof; and one or 
more phaxmaceutically acceptable excQ>ient(s). Non-limiting examples of such 
bisphosphonic acids include l,l-dichloromethylmo-l,l-diphosphonic acid, 1- 
hydtoxy-3'pycroUdinrl-ylpropylidene-l,l-bisphosphonic acid, l-hydroxyethylidme- 

25 l,l-dq>hosphonic add, l-hydroxy-3-(//-me&yi-jy-pCTtylamino)propyhden 

bisphosphonic acid, 6-amino-l*hydroxyhexyiidene-l,l-bisphosphonic add, 3- 
(dimethylaimno)-l-hydrox)iprppyUdeno-l,l-bispho^ add, 3-amino-l- 

hydroxypropylidene-l,l-bisphosphonic add, 2-pyrid*2-ylethyiiden6*l,l- 
bisphosphonic acid, l-hydroxy-2-pyrid-3-ylethylidene-l,l-bisphosphonic add, 4- 

30 chlorophen>1thiomethylenebisphosphonic add and 1-hydroxy- 
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2*<l£r-iinidazol-l*yl)e&)iideiie-144)isphosphom^ add or add ester tibereof or a 
phannaceutically acceptable salt tfaereoj^ particularly l^l-dichloiome&jdeiie-l,!- 
dipbosphonic add or a pharmacwtLcally accq)table salt thereof and preferably 
l,l-dichloiomediylene-l,l-di^hospboiiatB monosodium tnbydrate. 

5 

Chemistry: 

Compounds of Formula I can be prepared by proceeding as in the following 
Reaction Scheme 1 : 
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Heaction Scheme 1 



o 




I 



3 in which X\R^R^ and are as defined in fhe Summary of the InveDtion. 

Compounds of Formula I can be prepared fay condensing an acid of Formula 2 
with an aminoalkanonitrile of the formula NHiCJR^R^CN. The condensation reaction 
can be efTected with an qjpropriate coupling agent 
(e.g., benzotiia2;ol-l-yloxytiiq)yiroUdinophosphom hexafiuoxophosphate 

10 (PyBOP®), l-(3-dhnethylammopropyl)-3-ethylcaibodiiiDid hydrochloride (EDCI), 
0-bai2»Mazol-l-ylrAr^^^-tetramelhylu^ hexafluorophosphate (BD3TU), 
13-dicyclohexylcarbodimude (DCQ, or the like) and optionally an apprapxiatG 
catalyst (e,g., 1-hydroxybenzotiiazole (HOBt), l-hydroxy-T-azabeozotriazole (HOAt), 
or the hke) and non-nucleophilhc base (e«g., iV-mdhylmQipholine, triethylamine, or 

15 the like, or any suitable combination tiiereof) in a suitable solvent 
(^-methy^yrrolidinone, or the like) at ambient teaq>6rature and requires 3 to 10 hours 
to complete the reaction. A detailed description for the synthesis of a compound of 
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Fomiula I by the piocesses in Reaction Scheme 1 is set fintbi in Bxanq>les 7, 8 and 9, 
infia. 

Com|K>mids of Fomiula I in whidi is snbstitated pha^ can be prepared by 
proceeding as in the following Reaction Sdteme 2: 




1 



O 



t 




1 



H 

O 



in which X\ and R^^ are as defined in the Summary of fhe Invention. 

Compounds of Formula I in which R^ is substituted phenyl can be piq>ared by 
10 leacting a boronic ester of Formula 8 with a compound of tiie formula R^^Br. The 
reaction is canied out 

in a suitable solvent (e.g.» JV^^-dimethylformanodde (DMF), 2-propanol> or the like) in 
the presence of sodium bicarbonate and palladium^ chloride under nitrogen at 80 to 
85 and requires 1 to S hours to complete the reaction. A detailed description for 
15 die synthesis of a con^und of Foccnula I by the processes in Reaction Scheme2 is 
set forth in Bxan9)le 10, infia. 

Compounds ofFormula 2 in whidi X^ isCHR^ can be prepared by reacting a 
compoimd of Formula 3: 
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OR 



25 



R 




O 



wifh a compoimd of the fonnola R L in which L is a leaving gcoxsp, R is hydrogen or 
(C]^)a]kyi and and R^ are as defined in the Summary of the Inv^tion for Formula 
S L The reaction is carried out in a suitable solvent (e.g., dim^oxyelhane, dioxane^ 
ether, hexane, tetrahydrofinan (THF), or the like) and in the presence of a strong non- 
nucleophillic base (e.g,, lithium diisoprop^amide (LDA), sodium 
hexametiiyldisilazide (NaHMDS), potassium hexameliiyldisilazide (KHMDS), 
potassium /eit-butoxide, sodium methoxide, ^ert-butyl lithium, or the like) at 
10 q)proximately-78 °C andiequires 1 to 2 hours to complete the reaction. 



with a conqiound of Formula RC(0)CH2L in which L is a leaving groiq) and R is 
optton^y substituted phenyl to provide a corre^nding 2~(4- 
phenylthiazol'2-yl)acetate or 4-phenyltibiazol-2-ylcaibamate and ihm hydrolyzing to 
the corresponding conqyound of Formula 2. The reaction with the conqpound of 
20 Formula 4 is carried out in a suitable solvent (e.g., ethanol, acetonitrile, THF, 
methanol, DMF, or the like) at reflux and requires 0.5 to 1 hour to complete the 
reaction. Hydrolysis can be effected by treating tiie ester with base (e.g., sodium 





4 
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hydbroxide, lithium hydroxide, or lie like) in a suitable sohrmt (methanol, THFAvater, 
DMF/water, acetomtrile/water, or the like) for 2 to 6 hours. 

Chiral conqK>unds of Fonnula 2 in which is CHR^ can be prepared by 
condensing a compound of Formula 5: 




with a confound of the fonnula i^erein L is a leaving groiq>, R^^ is a chiral 
auxiliary, e.g., isopropyl or benzyl, and X\ andR' are as defined in the Summary 
10 of the Ihveation, to provide a compound of Fonnula 6: 




and then converting die conq)ound of Formula I to the corresponding acid. The 
15 condensation reaction is carried out is a suitable solvent (e.g., THF, 
dimethoxymethane, ether, or the like) and in die presence of a strong 
non-nucleophilic, hydrocarbon-soluble base (e.g., NaHMDS, KHMDS, or die like) at 
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about -78^C to about -lO^C and requires ^proximately 1 hour for fte reaction to 
complete the reaction. Conversion to the corresponding add can be effected by 
treating the compound of Formula 6 with lithium hydroidde monohydrate and 
hydrogen peroxide in a suitable solvent (e.g., THF/wator, or the like) at ambient 
5 t^np^ature for 1 to 16 hours. 

Compounds of Formula 4 can be prepared by reacting a coiresponding 2- 
cyanoacetate or cyanocarbamate with hydrogen sulfide gas. The reaction is carried 
out in a suitable solvent (e,g., pyridine, triethylamine, dioxane, or the like) and in the 
presence of a suitable non-nucleophillic base (e.g., triethylamine, pyridine, 
10 diisopropylethylamine, or the like) at proximately 0 ^C and requires 3 to 5 hours to 
coixq)lete the reaction. A detailed description for the synthesis of a compound of 
Formula 2 in which is optionally substituted 4-phmylthiazol-2-yl is set forth in 
Example 4, infra. 

Compounds of Formula 2 in which is 2-substituted thiazol-4-yI can be 
15 prepared by reacting a compound of Fonnula 7: 




o o 

7 

with a compoimd of the formula RC(S)NEl2> in wliich L is a leaving gfoxsp, R is an 
appropriate substituent and is as described in the Summary of the Invention, to 

20 provide a corresponding acetate or cazfoamate and then hydrolyzmg to the 
corresponding coiiqpound of Fbrmula 2. The reaction witih the c(HiqK>und of Formula 
7 is carried out in a suitable solvent (e.g., ethanol, methanol, DMF, dioxane^ or the 
like) at reflux and requires 1 to 2 houis to complete tiie reaction. Hydrolysis can be 
effected by treating the ester with base (e.g., sodium hydroxide, lithium hydroxide, or 

25 the like) in a suitable solvent (methanol, THFAvater, DMF/water, acetonitrile/water, 
or the hke) for 2 to 6 hours. 
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Compounds of Foimula 7 in which L is bromo can be prepared by treating a 
corresponding acetylacetate or acetylcaibamate with bromine ia a suitable soWent 
(e.g., methylene chloride, chloroform, carbon tetrachloride, dblorobenzene, or the 
like) at- approximately 0 for 12 to IS hours. Detailed descriptions for the synthesis 
5 of conopounds of Formula 2 are set forfli in Examples 1, 2, 3, 4, 5 and 6, infta* 
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Additional Processes for Preparing Compounds of Formula I: 

A coiDpoimd of Formula I can be prepared as a pharmaceutically acceptable 
acid addition salt by reacting the free base form of the compound with a 
pharmaceutically acceptable inorganic or organic acid. Altexnatively, a 
5 pharmaceutically acceptable base addition salt of a compound of Formula I can be 
prepared by reacting the fiee add form of the compound with a pharmaceutically 
accq)table inorganic or organic base. Inorganic and organic acids and bases suitable 
for the preparation of the pharmaceutically acceptable salts of compounds of Formula 
I are set forth in the definitions section of this applicatiorL Alternatively, the salt 

10 forms of the conqpounds of Formula I can be prepared using salts of ttie starting 
materials or intermediates. 

The free add or free base forms of the compounds of Formula I can be 
prepared from the corresponding base addition salt or acid addition salt form. For 
example, a compound of Formula I in an acid addition salt form may be converted to 

15 the corresponding free base by treatmg witih a suitable base (e.g., ammonium 
hydroxide solution, sodium hydroxide, or the like). A conq>ound of Fomiula I in a 
base addition salt form can be converted to the corresponding &Ge add by treating 
with a suitable add (e.g., hydrochloric add, or the like). 

The ^-oxides of compounds of Formula I can be prepared by methods known 

20 to those of ordinary skill in the art For exan^le, N-<mdes can be pr^ared by 
treating an unoxidized form of the compound of Fomiula I with an oxidizing agent 
(e.g., trifluoroperac^c add, pemialdc add, peibeozoic acid, pecacetic add, meta- 
chloroperoxybenzoic add, or the like) in a suitable in^ organic solvent (e.g., a 
halogenated hydrocarbon such as methylene diloride) at q)proximate]y O^C. 

25 Alternatively, the JVK)xides of the conq)ounds of Formula I can be prq)aied from the 
JV'-oxide of an spprapddtG starting material 

Conopounds of Formula I in unoxidized form can be prq)ared fix>m i^xides 
of compounds of Formula I by treating with a reducing agent (e.g. sulfur, sulfrn: 
dioxide, triphenyl phosphine, li&ium borohydride, sodium borohydride, phosphorus 
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trichloride, tribromide, or the like) in a suitable organic solvent (e.g., ac^nitnle, 
dhanol, aqueous dioxane, or the like) at 0 to 80^C. 

Prodrug derivatives of the conq)ounds of Fonnula I can be inade by means 
known to those of ordinaiy skUl in flie art (e.g., for further details see Sauhner et al, 
5 (1994), Bioorganic and Medicinal Chemistry Letters. 4: 1985). For example, 
appropriate drugs can be prq)aied by reacting a non-derivatized compound of 
Formula I wifli a suitable caifoamylating agent (e.g., 
l,l-acyloxyalkylcaibonochloridate,/7ara-nitropheayl carbonate, or the like). 

Protected derivatives of the coinpounds of Fomiula I can be made by means 

10 knovoi to those of ordinary skill in the art A detailed description of the techniques 
^licable to the creation of protective groiqps and their removal can be found in T.W. 
Greeny Protective Groiq>s in Organic Synthesis^ John V/ikiy & Sons, Inc. 1981. 

* Coixq)ounds of Formula I can be prepared as their individual stereoisomers by 
reacting a racemic mixture of the compound with an optically active resolving agent * 

15 to form a pair of diastereoisomeric compounds, separating the diastereomers and 
recovering the optically pure enantiomer. While resolution of enantiomers can be 
carried' out using covalent diast^reomeric derivatives of conq>ounds of Fonnula 1^ 
dissociable con:q>l»es are preferred (e.g., crystalline diastereoisomeric salts). 
Diastereomm have distinct physical properties (e.g., melting points, boiling points, 

20 solubilities, reactivity, and the like) and can be readily s^arated by taking advantage 
of these dissimilarities. The diastereomers can be separated by chromatogrsphy or, 
preferable, by sq)aration^resolution techniques based upon di£ferences in solubility. 
The opticallypure enatiomer is then recovered, along witii the resolving agent, by any 
practical means that would not result in racemization. A more detailed description of 

25 the techniques qiplicable to the resolution of stereoisom^ of compounds fiom their 
racCTiic mixture can be found in Jean Jacques Andre Collet, Samuel H. Wilen, 
Enan ti omers^ Sacemates and Resolutions, John Wiley & Sons, Inc. (1981). 

in summary, the confounds* of Formula I are made by a process ^^ch 
conmrises: 

30 (A) ieactingacoii90imdofFQnmi]a2: 
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o 

2 

with a compound of the fonnula NHaCR^R^CN, wh^ein R^ and R^ aie as 
5 defined in the Summary of the Inv^tion; and 

(B) optionally converting a compound of Foimula I into a phannaceidically 

■ 

acceptable salt; 

(C) optionally conv^ting a salt foim of a con^und of FoimuIa I to non-salt * 
fonn; 

10 (D) optionally converting an unoxidized fonn of a compound of Fonnula I into a 
phaimaceutically acc^table iV-oxide; 

(B) optionally converting an iV^xide fonn of a compound of Fonnula I its 
imoxidized fonn; 

optionally resolving an individual isom^ of a compound of Formula I fiom a 
15 mixture of isomers; 

(G) optionally convoting a non-denvatized compound of Formula I into a 
pharmaceutically prodrug derivative and 

QJ) optionally converting a prodrug derivative of a compound of Formula I to its 
non-deiivatized form. 

20 

« 

Examples: 

EXAMPLE 1 

2<^clohexylmethylrAr-phenethylmaloDaniic add, a compound of Formula 2 in wfaidi 
25 R^ is phenethylcarbamoyi and X^ is -CHR^- wherein R^ is cyclohex^methyl 
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A solution comprised of sodium (6.9 g, 0.3 mmol) in ethanol (250 mL) was 
treated sequentially with diethyl malonate (53.127 g, 0.3 mol) and then 
cyclohexyhnethyi bromide (46 ml^ 0.33 mol) at ambiait tCT5)eratare. The mixture 
was heated to 70** C and stirred for proximately 12 hours. The mixture was cooled 
5 and solvent was removed by ev^oxatioiL The residue was diluted witti ice water and 
the dilution was extracted with ethyl acetate (4x). The combined extracts were 
washed with water (4x) and brine, dried (MgS04) and concaitrated to provide diethyl 
2-cyclohexylmethyimalonate. 

* 

A solution comprised of diethyl 2-cyclohexyhnethyhnalonate (12.817 g, 

10 50 mmol) in ethanol (100 mL) was treated with a solution of comprised of lithium 
hydroxide (1.198 g, 50 mmol) in water (50 mL) and the mixture was stirred for 
proximately 12 hours at ambient temperature. Solvoat was removed by evpration 
and the residue was diluted with water (50 mL). The dilution was extracted with 
diethjd elher (2x). The aqueous layer was cooled to 0** C, acidified to pH L5 with IN 

15 hydrochloric acid (50 mL), saturated with solid sodium chloride and then extracted 
wifli ethyl acetate (2x). The combined ethyl acetate extracts were dried (MgS04) and 
concaitrated. The residue was dried to provide 3-cycloh^l-2- 
ethoxycarbonylpropionic acid (8.52 g, 37 mmol) as an oil. 

A solution conq>rised of 3-cyclohexyl-2-ethoxycarbonylpropionic add (8.52 

20 & 37 mmol) in ethyl acetate (80 mL) was cooled to 0** C was treated sequentially with 
2 drops of DMF and oxalyl chloride (3.93 mL) added dropwise over five minutes. 
The nuxtuie was allowed to warm slowly and after proximately 2 hours 
concentrated to provide ethyl 2-<:hlorocaibQn;^-3-cyclohexylpropionate. 

A mixture of ethyl 2-chlorocarbonyl«3-cyclohexy]^ropionate (2.65 mmol), 

25 phraettijdamine (0376 mL^ 3 mmol) and JST-m^yhnorphohne (0.44 mL, 4 mmol) in 
ethyl acetate (6 mL) was cooled to between -20 and -1 0® C and stirred for 1 5 minutes. 
The mixture was allowed to warm to room tenq>erature, stirred for proximately 12 
hours and then dihiled wifli ethyl acetate (5 inL) and ice (5 mL). The organic layer 
was separated, washed with cold 0.05 N hydrochloric add, sodium bicarbonate 
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solution and brine, dried (MgS04) and concentrated to provide ethyl 
2-<:yclohex)^eaiylrAr'phenetfayImalonamate (366 mg, 1.106 mmol). 

A solution con^iised of ethyl 2-cycloh^faneth]4r-i\r-phenethyhxialonamate 
(366 mg, 1.106 mmol) in ethanol (10 mL) was treated with IN aqueous sodium 
5 hydroxide (13 mL) for 2.5 hours and then diluted with water (30 mL) and biine (10 
mL). The dilution was extracted with diethyl ether (3x 30 mL). The aqueous layer 
was cooled to 0° C, acidified with IN hydrochloric acid (2 mL) and extracted with 
eth>d acetate (3x 30 mL). The combined efbyl acetate extracts were washed with 
brine, dried (MgS04) and conc^trated • to provide 
10 2-<:ycloliexyfanethyl-iV^phmethyhnalonamic acid (138 mg, 0.45 mmol), 

EXAMPLE2 

2-Biphen)4-3-yl-4-methylpent-4-enoic add, a compound of Formula 2 in which is 
bipheny-3-yl and X* is -CHSC- wherein is 2-methy^rop-3-enyl 

15 

A sohition of LDA (22 mi^ 2.0 M in THF) in THF (20 mL) was cooled to 0^ 
C and then treated with bq>henyl-3-ylacetic add (0.212 g, 1.0 mmol). The mixture 
was stirred for 40minutes, cooled to -78^ C and then treated with 3-biomo-2- 
methylpropene (135 \iLy 13 mmol). The mixture was stirred for 1 hour, treated with 

20 1 M hydrochloric add (5 mL) and then diluted with ediyl acetate (50 mL). The 
organic layer was sqiarated wa^ed with water, brine, dried (MgS04) and 
concentrated. PnKiuct was purified fiom the reddue by flash colmnn on sifi^ 
^A) witii 33% ethyl acetate in hexane to provide 2-b^h»yl-3-yl- 
4-methylp€nt-4-enoic acid (250 mg, 0.93 mmol). *HNMR(DMSO-dd): 1.71 (s, 3 H), 

25 2.52 (m, 2 H), 3.68 (dd, 1 H), 4.75 (m, 2 H), 7.08 (d, 1 H), 7.28-7.37 (m, 8 H). 
LCMS: 267.1 (M + H*). 

EXAMPLES 

2rBipheoyl-3-^H(-me{hy^eiitanoic add, a coiqpoimd ofFcmnula 2 in wbidb. is 
30 bipheoy-S-yl and X* is -CBR!- wbex&n. r7 is 2-metii>^iop^ 
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A mixtore of 2-biphenyl-3-yl-4-mefh)1pait-4-eiioic acid (250 mg, 0.9 mmol), 
pr^axed as in Example 2, and 5% Pd/C (SO mg) in 10 ml of efiianol was 
hydrogenated (40 psi) for 2 hours. The mixtuie was filtered and the filtrate 
S concentrated to provide 2-biphenyl-3'yl-4-methylpeQtanoic add (250 mg, 0.9 mmol). 
NMR (DMSO-d6): 1.01 (d, 6 H), 1.81 - L85 (m, 3 H), 3.68 (dd, 1 H), 7.08 (d, 1 
H), 7.24 . 737 (m, 8 H). LCMS: 269.1 (M + H*). 
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EXAMPLE4 

4-Methyl-2-(4-pheiiylthiazol-2-yl)pentanoic acid, a compound of Formula 2 in which 
is 4-phfinylthiazol-2-)d and is -CSSJ- wherein is 2.mefliylprop>4 

5 A solution conipiised of eihyl 2-cyano-4-m^ylpeatanoate (L69 gm, 

10 mmol) in pyridine (10 mL) was treated with triethylamine (3.0 mL). The mixture 
was cooled to 0^ C and bubbled witibi hydrogen sulfide gas and stirred for 3 hours. 
The mixture then was diluted with ethyl acetate ( 1 00 mL) and the dilution treated with 
0.1 M h3^drochloric acid until the aqueous layer was acidic. The organic layer was 
10 separated, washed with water and brine, dried ^gS04) and conceatrated. The 
residue was triturated with 5% ethyl acetate in hexane (10 mL) to provide ethyl 
4-methyl-2-thiocaibamoyIpentanoate (2.01 gm, lOmmol). NMR CDMSO-d6): 
1.01 (d, 6 H), 1.30 (t, 3 H), 1.62 (m, 2 H), 1.71 (m, 1 H), 2.33 (m, 1 H), 4.12 (q, 2 H), 
7.85 (m, 2 H). 

IS A solution conq>rised of ethyl 4-methyl-2-1hiocai1>amoylpentanoate (410 mg, 

2 mmol) in etfaanol (5 mL) was treated with 2-bromo-l-phenylethanone (400 mg, 2 
mmol). The mixture was refhixed for 30 minutes and concoitrated to provide, elhyl 
4-m6thyl'-2-(4-phenylthiazol-2-yI)pentanoate as a crude product The crude product 
was dissolved in methanol (5 mL, tech. grade) and fiie solution was treated with 

20 sodium hydroxide (100 mg, 2.5 mmol). The mixture was stored for 2 hours and 
diluted with 0.1 M hydrochloric add sohition. The dilution was extracted witii ediyl 
acetate (25 mL) and the extract was washed with water and brine, dried (M §304) and 
concentrated. Product was purified fiom the residue by flash column on silica gel 
(60 ^A) with 33% ethyl acetate in hexane to provide ^methyl- 

25 2-(4-phenylthiazol-2-yl)peDtanoic acid (500 mg, L8 mmol). Rf 0.33. NMR 
(DMSO-d6): 0.96 (d, 6 H), L71 - 1.79 (m, 3 H), 3.61 (m, 1 H), 7.12 (s, 1 H), 
7.32 - 7.41 (m, 5 H). LCMS: 275.91 (M + H*). 

EXAMPLE5 
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4-Me1hyl-2-<2-phenyltbiazol"4-yl)peiitanoic acid, a conq>ound of Fonnula 2 in vMch 
is 2-phenytinazol-4-yi and X* is -CKK7- whorein is 2-methylpropyl 

A solution compmed of efliyl 2-acet^-4-inethy^)eiifanoate (1.86 gm, 10 
5 mmol) in chloiofoim (20 mL) was cooled to 0° C and treated with bromine (0.6 ml^ 
11.0 mmol in 10 mL chloroform). The mixture was stiired for 2Q)pioximately 12 
hours and then concentrated to provide ethyl 2-bromoac^l-4-methylpentanoate as a 
crude product 

A solution comprised of ethyl 2-bromoacetyl-4-methylpentanoate (0.264 gm, 
10 1 mmoQ in eflianol (5 mL) was treated with tfaiobenzamide (0.15 gm, 1.1 mmol). The 
mixture was heated at refluxed for 1 hour and concentrated to provide ethyl 4-methyl- 
2-(2-phenyifhiazol-4-yl)pentanoate as a crude product 

A solution comprised of the ethyl 4-metibiyI- 
2-(2-phenyithia2ol-4-yl)paitanoate in meflianol (5 mL) was treated with sodium 
15 hydroxide (0.1 gm, 2 mmol). The mixture was stirred for 4 hours, basified witii 0. 1 M 
sodium hydroxide solution, washed with ethyl acetate (10 mL), acidified and 
extracted with ethyl acetate (SO mL). The extract was washed with water, dried 
(MgS04) and concentrated. Product was purified from the residue by flash 
chromatography on sihca gel (60 ^A) with 33% ethyl acetate in hexane as an damt to 
20 provide 4-methy}--2-(2-pheuylthiazol-4-yl)p^]tanoic acid (200 mg, 1.44 mmol). Rf 
0.41. *H NMR (DMSO-d<f): 1.01 (m, 6 H), L61 - 1.79 (m, 3 H), 3.63 (m, 1 H), 7.04 
(d, 1 H), 7.22 - 7.34 (m, 5 H). LCMS: 276.1 (M+ H^. 

EXAMPLE6 

25 2-<}yclohex^methyl-4-morpholin-4-yl-4-oxobi]ty^ acid, a compound of Fonnula 2 
in which R^ is morpholin-2*ylcarfoon^methyl and is -CHR^- wherein R^ is 

> 

A solatiQn of 3-«ycbhexy!^)iopaix>ic add (9.49 g, 60.7 mmol) in THF (100 
30 mL) was cooled to -IS^C in. a cooling bafli and tbm treated v/i&i trielfaylamme (15. 14 
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mL, 108 minol) and pivaloyl chloride (11.6 mL, 94 mmol) to provide **Mixtare A." 
The cooling bath was removed and Mixture A was stirred at 0^ for 1 hour. A solution 
of 4-(S>-isopropylisoxazo]idinone (10.55 g, 81.7 mmol) in THF (100 mL) was cooled 
to -4S^C and then treated wifli butyllitiiium (51.1 mL of a 1.6M hexane solution), 
5 forming a thick slurry as ^'Kfixture B.*' Mixture B was allowed to warm to O^C over 1 
hour. Mixture A was cooled to -78^C and then Mixture B was added to the Mixture 
A The cooling bath was removed and the combine mixtiure was pennitted to warm to 
ambient temperature. The mixture remained at amfai^ teniperature for 1 hour and 
flien was diluted with 0.25 M hydrochloric acid (200 mL). The dilution was extracted ' 

10 with ethyl acetate (200 mL) and the extract was washed with saturated aqueous 
sodium bicarbonate (200 mL) and brine (200 mL), dried over Mg304, filtered, and 
evaporated to dryness. Product was purified fix>m the residue by chromatogr^hy on 
silica gel, using 0-20% ethyl acetate/hexane as eluent to provide (iS)-3- 
cyclohexylpropionyl-4-isopropyIoxa2olidin-2"One (17.2 g). MS (M+1): 268. 

15 A solution ,of sodium hexamethyldisilazide (92.4 mL of a 0^6M toluene 

sohition, Aldrich) in THF (70 mL) was cooled to -78''G and then treated with a 
solution of (iS)-3-cyclohexy1^ropionyl-4-isopropyloxazolidin-2-one (10.5 g, 393 
imnol) in THF (30 mL) added dropwise over 10 minutes. Hie mixture was stirred fi:>r 
1 hour and then treated with a solution of /erf-butylbromoacetate (9.75 mL, 50 mmol) 

20 in THF (20 mL) added dropwise. The mixture was stirred for 1 hour, i^iile warming 
to -lO^C. Hie mixture reaction was diluted wifli IM hydrodUoric acid(100 mL) and 
flie dilution was extracted with ethyl acetate (200 mL). The extract was washed with 
saturated aqueous sodium bicaibonate(100 mL) and brine (100 mL), dried (MgS04), 
filtered and concentrated to dryness. The residue was dissolved in hexane and 

25 product was crystallized out to provide tert-hviyl 3-<7clohexylmethyl-4-(4-isopropyi- 

2- oxooxazolidin-3-yl)-4-oxobutyrate (9.09 & 61%). MS (M+1): 382. 

A solution of ^^-but^ 3-<:yclohexylmethyl-4-(4-isopn9yl-2-oxooxazolidin- 

3- yl)-4-oxobutyrate (2.90 g, 7.6 mmol) in methyleoe chloride (10 mL) was treated 
with trifiuoroacetic acid (4.83 g, 42.5 mmol) and fbs mixture was stnred at ambient 

30 tenq)erature for 3 hours. The solvent and excess add were removed by evaporation at 
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reduced pressure. The residue was dissolved in efbei/hexaae and product was 
crystallized out to provide 3-K;yclohexyimethyl-4-(4-isopn3pyl-2K)XooxaTO 
4-oxobutyric add (2 g, 81%). MS (M+1): 326. 

A mixture of 3-cyclohex^meth^-4-(4-isopropyl-2K>xooxazofidin-3-yl)-4- 
5 oxobutyric acid (2.00 g, 6.14 mmol) aiid HBTU (2.56 g, 6.76 mmol) in DMF (20 mL) 
were treated with moipholine (0.591 wL, 6.76 mmoQ and -W^methjimoipholine (0.811 
mL, 737 mmol). The mixture was stirred ovraiigbt at ambient teixqierature and then 
partitioned betwera 4:1:2:3 ethjd acetate/IHF/wat^/hrine (100 mL total). The 
organic phase was washed with IM hydrochloric add, saturated aqueous sodium 
10 bicarbonate and brine (50 mL each), dried (MgS04) filtered and concmtrated to 
dryness. The residue dissolved in ethyl acetate/hexane and product was crystallized 
out to provide 2-<:yclohexylmethyl-l-(4-isopropyl-2-oxooxazoIidin-3-yl)- 
4-moipholin-4-ylbutane-l,4-dione (1.63 g). MS.(M+1): 395. 

A solution of 2-cyclohexylmeth^-l-(4-isopropyl-2-oxooxazolidin-3-yl)- 
4-morpholin-4-yl-'butane-l,4-dione (L63 g, 4.13 mmol) in TEBP (20 mL) was treated 
• with lithium hydroxide monohydrate (0.226 g, 5.37 mmol) and hydrogen peroxide (2 
mL of a 30% solution) and the mixture was stirred ovemigjit at ambient temperature. 
The mixture was treated with sodium nitrite (13 g) and stirred for an additional 30 
minutes. The organic solvent was removed under reduced pressure and the residual 
mixture was diluted with water (30 mL). The dilution was extracted with methylene 
chloride (3x30 mL) and the aqueous layer was acidified to pH 2 with IM hydrodiloric 
add and extracted with dichloromethane (3x20 mL). The combined extracts were 
dried (Nf gS04), filtered and concentrated to dryness to provide 2-cyclohexylmediyl-4- 
morpholin-4-yl-4-oxobutyric acid (0.56 g» 48%). 

EXAMPLB7 

2-Bipheny]r3-yl-JV'-cyanomethyl-4Hai^y^entanamide (Compound 1), a compound of 
Formula I in which and are hydrogen, R^ is biph6nyl-3-yi and is -C3Ent7- 

^(dierein R^ is 2-methy^ropyl 
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A solution comprised of 2-biphayl-3-yl-4-methylpmtanoic add (0251 mg, 
0.91 mmol), prepared as in Example 3, in DMF (5 mL) was treated with 
aminoacetonitrile (180 mg, 2 mmol), PyBOP (520 mg 1 mmol) and triethylamine 
(500 nl^ 3 mmol). The mixture was stirred for 4hours and then diluted with water 
5 (50 mL) and ethyl acetate (20 mL), The organiclayer was separated, washed with 1 
M saturated sodium bicarbonate solution, 1 M hydrochloric add solution, water and 
brine, dried (MgS04) and concmtrated. The residue was recrystallized fiom 30% 
ethyl achate in hexane to provide 2-biphaiyl-3-yl- 
J\r-cyanomethyi-4-methy^pentanamide (300 mg 0.89mmol). NMR (DMSO-d^): 
10 1.01 (d, 6 H), 1.81 - 1.85 (m, 3 H), 3.73 (dd, 1 H), 4.35 (m, 2 H), 7.12 (d, 1 H), 
7.24 - 7.37 (m, 8 H) 8.31 (s, 1 H). LCMS: 307.3 (M + H*).- 

The following compounds of Fommlal were pr^ared by proceeding as in 
Example 7: 

15 2-biplienyl'4-ylrAr-cyanomeaiyl-4^me11q^^>eii^^ (Compound 2); 

NMR (DMSO-dfi): 0.93 (d, 6 H), 1.71 - 1.83 (m, 3 H), 3.72 (dd, 1 H), 4.32 (m, 2 H), 

7.18 - 7.24 (m, 4 H), 731 (d, 2 H), 831 - 8.47 (m, 3 H)i 9.81 (s, 1 H), ll(s, 1 H); 

LCMS: 307.1 (M+H*); 

i\^cyai]omefliyl-4-meth}d-2-[4-(3-pyrid-4-^^ 
20 (Compound 3); *H NMR (DMSO-de): 0.87 (d, 6 H), 1.78 - 1.83 (m, 3 H), 3.72 (dd, 1 

H), 4.32 (m, 2 H), 7.18 - 7.24 (m, 4 H), 731 - 737 (m, 5 H); LCMS: 3663 (M+H*); 

(Con^und 4); *H NMR pMSOdg): 0.91 (d, 6 1.78 - 1.83 (m, 3 H), 3.62 (dd, 1 
H), 4.17 (m, 2 H), 4.53 (d, 2H), 6,98 - 7.24 (m, 3 H), 7.82 (d, 2 H), 831 - 8.81 (m, 4 
2r H); LCMS: 380.1 Otf+H*!; 

i^^cyaoome(h^•4-meiil^-2-[4-(3-pyrid-3-y]meih;^^ 
(Conqxwnd 5); NMR ^MSO-dft): 0.96 (d, 6 H). 1.71^- 1.83 (m, 3 H), 3.62 (t^ 1 
H), 4.12 (m. 2 H), 4.57 (d, 2 H), 6.98-7.24 (m, 5 H), 7.82 (d. 1 H). 8.13 (d, 1 H), 
831 - 8.81 (m, 4 H); LCMS: 379.9 (M + H^; 
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JV^yaiiamediyl-4-methyl-2-{3-[3-(3-moipholin-4-y^^ 
tanamide (Conspoxmd6); *H NMR (DMSO-d«): 1.01 (d, 6 HQ, 1.65 - 1.83 (m, 5 H), 
2.37 - 2.40 (m. 6 H), 3.51 - 3.60 (m, 6 H). 3.71 (t, 1 H). 4.12 (m, 2 H), 6.98 (d, 1 H), 
7.20 (m, 1 H). 7.46 - 7.52 (m, 2 H). 8.13 (d, 1 H), 8.71 - 8.81 (m, 2 H); LCMS: 4163 
5 (M+H*); 

2-moipholin-4-ylethyl 
3-<l-<:yanoineaiyicaibamoyl-3-methylbutyl)phenyicaibamate (Con^und 7); 'H 
NMR (DMSOdg): 1.01 (d, 6 H). 1.65-1.83 (m, 3 H), 2.37-2.40 (m, 6 H), 
3.51 - 3.60 (m. 6 H), 3.68 (t, 1 H), 4.17 (m, 2 H), 7.03 (d, 1 H), 7.20 (m, 1 H), 
10 7.48 - 7.55 (m, 2 H), 8.19 (d, 1 H), 8.€1 - 8.67 (m, 2 H); LCMS: 403.3 (M + H*); 

jy^-cyanom^yl-4-mefliyl-2-iiaphth-l-ylpentananude (Coiiq>ound 9); *H NMR 
(DMSO-dfi): 0.91 - 0.96 (d, 6 H), 1.30 (m. 2 H), 1.62 (m, 1 H), 4.31 (m, 2 H), 4.42 (m, 
1 H), 7.41 - 7.52 (m, 4 H), 7.81 - 7.91 (m, 3 H), 8.43 (d, 1 H); LCMS: 279.8 (M + 

15 A'-<5yam)methyl-4-methyl-2-(2-i)henyltiiiazol-4-yi)pra^ 

(Con^imd 10); ^HNMR pMSO-d<;): 1.61 (s, 3 H), 2.42 - 2.62 (m, 2 H), 4.11 - 4.21 

(m, 3 H), 4.62 (m, 2 H), 7.41 (m, 4 H), 8.43 (d, 1 H); LCMS: 308 (M + H*); 

i\r-cyaiiometh)d-2-<3-bromoph©ayI)-4-methy^ent-^ (Conqioiuid 11); 

»H NMR (DMSO-dfi): 1.91 (s, 3 H), 230 (m. 1 H), 2.62 (m, 1 H), 3.61 (m, 1 H), 4.17 
20 (s, 2 H). 4.52 (m, 2 H). 731 - 7.52 (m, 4 H), 7.83 (m, 2 H), 8.43 (d, 1 H); LCMS: 308 

(M+H*); 

iV'-cyanomethyi-4-melhyl-2-iU5)Mj-2-ylpatil^^ (Conqwimd 12); 
NMR (DMSO-d<i): 1.03 (d, 6 H), 1.17 (m, 1 H). 1.31 (m, 1 H), 1.62 (m, 1 H), 3.62 (m. 
1 H), 4.17 (d, 2 H), 731 - 7.42 (m, 3 H), 7.61 - 7.67 (m, 4 H), 838 (d, 1 H); LCMS: 
25 280.1 (M + H*); 

^-cyan<melhyl-4Hne<hyi-2-(4-phenjiauazol-2-yl)pe^^ 
(Conqwwnd 13); *H NMR pMSO-de): 0.96 - 1.08 (m, 6 H), 131 - 1.59 (m, 3 H), 
3.81 (m, 1 H), 4.13 (d, 2 H), 7.12 - 7.24 (m, 3 H). 7.81 (m, 2 H). 8.01 (m, 1 H), 9.10 
(s, 1 H); LCMS: 314.0 ^ + H*); 
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/y^-cyanometfi^-4-methyl-2-[4-(3-mtK>ph^^^ 

(Con5)ouiid 14); NMR (DMSOnie): 0.84 - 0.93 (m, 6 H), 1.31 - L59 (m, 3 H), 
• 3.85 (m, 1 H), 4.18 (s,2H), 7.24 (d, 1 H), 8.14 (d, 1 H), 8.31 (m, 2H), 8.61 (s, 1 H), 

9.10 (s, 1 H); LCMS: 359.0 (M + H*); and 
5 2-[4-(3-aimnophen)d)thiazoI-2-yl]-JV^yan 

(Compound 15); NMR (DMSO-d6). 



EXAMPLE8 

10 Ar-Cyanomethyl-4-methyl-2-<2-phenylfiiiazol-^ (Coiq)ound 16), a 

compound of Fomiula I in which R} and are hydrogm, R^ is 2-pheaylthiazol-4-yi 

and X* is -CHR^- wherein R^ is 2-mdhylpr(q>yl 

A solution conq>rised of 4-methyl-2-<2-phenyltfaiazol-4-yi)pentanoic acid (150 
IS mg» 0.6 mmol), prepared as in Example 5, in DMF (5.0 mL) was treated with PyBOP 
(300 mg, 0.7 mmol), anoinoacetonitrile hydrochloride (100 mg» 1 mmol) and 
tiiethylamine (250 pL, 1.5 mmol). The mixture was stirred for 3 hours and then 
partitioned between water (20 mL) and ^yl acetate (50 mL). The organic layer was 
sq)arated and washed with 1 M saturated sodium bicarbonate solution, 1 M 
20 hydrochloric add solution and water, dried (MgS04) and concentrated. Product was 
purified from the residue by flash column on silica gel (60 ^A) with 40% ethyl acetate 
in hexane to provide JV^yanomelhyl-4-methyi-2-(2-phepylthia2»l-^ 
(120 mg, 0.46 mmol). Rf 0.30. NMR (DMSOde): 1.01 (m, 6 H), 1.31 - 1.59 (m, 
3 H), 3.91 (m, 1 H), 4.14 (s, 2 H), 7.44 (m, 4 H), 7.81 (m, 2 H), 8.61 (s, 1 H). LCMS: 
25 312.2.0 (M+H*). ' 

Hie fi>llowmg cowpaaads of Fomula I were provided by proceeding as in 
Exanq>le 8: 

30 24iiphm^^yl'N<ysaiome^yl^^ (Compoaad 17);- 
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2-(l -me^y]^yciolidinr2-yi)ethyl 3-(l-cyanomethyicarbamoyl- 
3-met]iytbu^)phenylcazbamate (Compound 18); 

iV^^yanomelliyl-4-metliyl-2-(3-tMen-^ 
(Compound 19); 

5 iV'-^^yanometbyl-S-methyl-l-phenylpeatanand (Compound 20); 

JV'-^ymomefc^-4-meihyi-2-^2-pyrid-4-ylammot^ 
(Compound 22); 

JV^<:yanomethyi-2-(2«Kiimethylamm 
(Compound 23); 
10 JV'-cyanomethyl-4-methyl-2-[4-(4-pyiro 
ide (Compound 24); 

JV^cyanomethyl-4Hm^yl*2-(2-pydd-4-y^ 
(Compound 25); 

JVH5yanome1hyl-4-metiiyi-2-^4-pyrid-4-ylM^ 
15 (Compound 26); 

jyK:yanomefliyl-4-me1fayl-2-(3"pyrid-3-ylphm 
(Compound 27); 

iV^yanome&yi-4-m^yl-2-[2-^4-moipholin-4-yl^^ 
mide (Compound 28); 

20 

EXAMPLB9 

ter^Butyl 3'*{l*cyanomethylcai1)amoyl-3-meliiyIbutyl)biph6^^ 

(Compound 29) 



25 A mixture comprised of iVH^yanom^yl*4-metfiyl- 

2-[3-(4,4,5,5-tetrmethyl[l^^]dioxaborolanr2*yl^^ (250 mg» 

0.702 mmol), tertA)viyL 4*biomobexizylcaibamate (303 mg, 1.053 nmiol), sodium 
bicaibonate (LI mL, 2.11 mmol), palladium(II) chlodde (18 m& 0.0211 mmoQ and 
DMF (15.8 mL) was stined und^ nitrogen at between 80-85°C until fhe leaction was 

30 conqplete. The mixture was diluted with water and tbe product was extracted with 
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diethyl e<her (3X). The combined extracts were washed with brine, dried (MgS04) 
and then concentrated in vacuo. Hie product was purified fix)m the lesidue by flash 
chromatogFaphy over silica gel (ethyl acetate/h«anes) to provide rert-butyl 
3Hl-cyancnnetfaylcarfaamoyl-3-naethyIbutyl)biph^yl-^ (252 mg, 

5 0.576 mmol). 'H NMR (400 MHz. de-DMSO): 5 8.79 (br s, IH), 7.58 - 7.26 (m, 9H), 
4.16 (d, J = 52 Hz, 2H), 4.11 (br s, 2H), 3.67 (dd, J = 7.2, 7.2 Hz, IH), 1.95 - 1.91 (m, 
IH), 1.57 - 1.53 (m, IH), 1.40 - 1.33 (m, 10 H), 0.88 (dd, J = 6.7, 6.7 Hz, 6H); MS (- 
ESI) m/z 434.6 (M-H). 

10 ■ The following conqKJunds of Formula I were provided by proceeding as in 

Exanmle 9: 

;Y-<^raiiomethyl-4-methyl-2-[3-(2-metliylquinofin-^yl)phmyl]pa 
(Compomid 30), 'HNMR (400 MHz, d<i-DMSO): 5 8.82 (t, J = 5.1 Hz, IH). 832 (d, J 
15 = 8.3 Hz. IH), 8.17 (s, IH), 8.00 (s, 2H), 7.73 (s, IH). 6.67 (d, J = 7.6 Hz, IH), 
7.47 - 7.43 (m, 2H). 7.34 (d, J = 7.5 Hz, IH), 4.12 (d, J = 5.2 Hz, 2H), 3.71 (dd, J = 
7.5, 7.5 Hz, IH), 2.66 (s, 3H). 2.01 - 1.93 (m, IH), 1.62 - 1.54 (m, IH), 1.44 - 1.39 
(m, IH), 0.90 (dd, J = 6.7, 6.7 Hz, 6H); MS (-ESI) m/z 370.4 (M-H)'; 
J\r-«yanome%l-2-[3-(lJ7-iQdol-6-yl)phen^-4-m 
20 (Compoimd 31), *H NMR (400 MHz. ds-DMSO): 5 10.42 (s, IH), 8.84 (t, J = 5.3 Hz, 
IH), 7.67 (s, IH), 7.51 (d, J = 7.4 Hz, IH), 7.43 - 7.39 (m, 3H), 7.28 (d, J = 7.6 Hz, 
IH), 7.17 (t, J = 7.6 Hz, IH), 7.06 (d, J = 7.1 Hz, IH), 5.56 (s, IH), 4.13 (br. s. 2H), 
3.69 (dd, J = 7.5, 7.5 Hz, IH), 1.94 - 1.87 (m, IB), 1.63 - 1.57 (m, IB), 1.45 - 139 
(m, IH), 0.89 (dd, J = 63, 63 Hz, 6H); MS (-ESI) m/z 344.2 (M-H)*; 

J\^H::yanometh>4-2-[3-(23-diIiydro-ljff-indol-5-yl)phenyl]-4-methy^ 
e (Compound 32), ^H NMR (400 MHz, dfi-DMSO): 5 8.76 (t. J = 5.4 Hz, IH), 7.46 (s, 
IH), 737 (d, J = 7,7 Hz, IH), 7.34 - 7.26 (m, 3B5, 7.18 (d, J = 7.1 Hz, IB), 7.13 (d, J 
= 7.6 Hz, IB), 6.55 (d, J = 8.1 Hz, IH). 4.1 1 - 4.09 (m, 2H), 3.61 (dd, J = 7.6, 7.6 Hz, 
IH), 4.47-4.42 (m, 2H), 2.98-2.93 (m, 2H), 1.94-1.87 (m, IB^, 1.56-1.49 (m, 
IH), 1.43 - 135 (m, IH), 0.87 (dd, J = 6.6, 6.6 Hz, 6H); MS (-ESI) m/z 346.2 (M-H)'; 
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2;Z-<UcUoioe&yr-<lH:yanometh3icaifoamoyl-3-methyIbiityl^^ 
amate (Conq>oimd 33), NMR (400 MHz, dg-DMSO): 5 10.08 (s, IH), 8.78 (t, J = 
52. Hz, IH), 7.64 - 7.50 (m, 5H), 7.48 (d, J = 7.4 Hz, IH), 736 (t, J = 7.5 Hz, IH), 
7.25 (d, J = 7.6 Hz, IH), 6.52 (t. J = 5.0 Hz, IH), 4.55 (d, J = 5.1 Hz, 2H), 4.1 1 (d, J = 
5 5.0 Hz, 2H), 3.65 (dd, J = 7.4, 7.4 Hz, IH), 1.96 - 1.88 (m, IH), 1.58 - 1.50 (m, IH), 
1.45 - 134 (m, IH), 0.88 (dd, J = 7.0, 7.0 Hz, 6H); MS (-ESI) m/z 460.1 (M-H)"; 

iNN^yanomethyl-4-methyl-2-^4-pheaioxybiphm 
(Compound 34), 'H NMR (400 MHz, de-DMSO): 6 8.80 (br s, IH), 7.63 (d, J = 7.4 
Hz, 2H), 7.56 (s, IH), 7.49 (d, J = 7.2 Hz, IH), 7.43 - 736 (m, 3H), 7.28 - 7.25 (m. 
10 IH), 7.18 - 7.04 (m, 5H), 4.11 (br. s. 2H), 3.66 (dd, J = 7.2, 7.2 Hz, IH), 1.96 - 1.89 
(m, IH), 1.58 - 1.51 (m, IH), 1.41 - 1.36 (m, IH), 0.88 (dd, J = 6.5, 6.5 Hz, 6H); MS 
(-ESI) m/z 397.8 (M-H); 

i\^CVanomethyl-4-meth^-2-[3-(l-oxoindaii-S-yl)pheTiy1]p m<ana^ 
(Conqjomid 35), ^H NMR (400 MHz, de-DMSO): 8 8.82 (t, J = 5.1 Hz, IH), 7.82 (s, 

15 IH), 7.73 - 7.65 (m, 3H), 7.60 (d, J = 7.5 Hz, IH), 7.44 (t, J = 7.6 Hz, IH), 736 (d, J 
= 7.6 Hz, IH^, 4.12 (d, J = 4.5 Hz, 2H), 3.70 (dd, J = 7.5, 7.5 Hz, IH), 3.18 - 3.14 (m, 
2H), 2.68 - 2.65 (m, 2H), 1.98 - 1.93 (m, IH), 1.60-1.53 (mi, IH), 1.44-136 (m, 
im, 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (-ESI) no/z 359.2 (M-H)'; 
Ar-cyaDometh^-4-meihyl-2-(3-pytid-2-ylpheayi)peiitanami 

20 (Ck)nqK>mid 36), 'H NMR (400 MHz, de-DMSO): 8 8.83 (br s. IH), 8.66 (d, J = 4.1 
Hz, IH), 8.06 (s, IH), 7.91 - 7.85 (m, 3H), 7.44-733 (m. 3H), 4.11 (d, J = 4.9Hz, 
2H), 3.70 (dd, J = 7.4, 7.4 Hz, IH), 1.98-1.90 (^i, IH), 1.58 -1.51 (m, IH), 
1.43 - 1.37 (m, IH), 0.88 (dd. J = 6.5, 6 J Hz, 6H); MS (-ESl^ 
m/z 306.0 O^-H)*; 

25 McyaDomethyi-2K3-fur-3-y]pheayl>4-methy!^ (Coiiq>omid 37), 

• *HNMR(400MHz,d6-DMSO);88.77(br8,lH),8.13(SilH),7.74(s.lH),7.48(s, • 
IH), 7.46 (d, J = 7.8 Hz, IH), 7.31 (t, J = 7.7 Hz. IH), 7.19 (d. J = 7.6 Hz, IH), 6.90 
(8, IH), 4.10 (d, J = 4.8 Hz, 2ir), 3.61 (dd. J = 7.5, 7.5 Hz, IH), 1»95 - 1.87 (m, IH), 
1.56 - 1.48 (m. IB), 1.42 - 1.35 (m, IH), 0.87 (dd, J = 6.9 Hz, 6H); MS (-ES^ m/z 

30 2953 (M-H)'; 
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(Compound 38), NMR (400 MHz, d<5-DMSO): 8 8.80 (1, J = 5.3 Hz, IH), 8.03 (s, 
IH), 7.97 (d, J = 8.0 Hz. 2H), 7.71 (d, J = 8.1 Hz, 2H). 7.63 (s, IH), 7.58 (d, J = 7.7 
Hz, IH), 7.44 - 739 (m. 2H), 7.33 (d, J = 73 Hz, IH), 4.1 1 (d, J = 3.6 Hz, 2H), 3.68 
5 (dd, J = 7.5, 7.5 Hz, IH), 1.98 - 1.90 (m, IH), 1.59 - 1.52 (m. IH), 1.44 - 1.37 (m, 
IH), 0.88 (dd, J = 6.9, 6.9 Hz, 6H); MS (-ESI) m/z 348.7 QA-JS)', 

N<yanomd3oiyi-A-mefhyl-2-i3-jpyiim 
(Con^und 39), ^HNMR (400 MHz, dg-DMSO): 5 9.19 (s, IH), 9.10 (s, 2H), 8.80 (t, 
• J = 53.HZ, IH), 7.69 - 7.65 (m, 2H), 7.48 (t, J = 7.6 Hz, IH), 7.41 (d, J = 7.9 Hz, IH), 
10 4.11 (br s, 2H), 3.70 (dd, J = 7.5, 7-5 Hz, IH), 1.98 - 1.93 (m, IH), 1.61 - 1.54 (m, 
IH), 1.44 - 1 38 (m, IH), 0.88 (dd, J = 7.4, 7.4 Hz, 6H); MS (-ESI) m/z 306.9 (M-H)-; 

iV'-<:yaiK)metbiyl-2-{4-methylsuIfonylbiphenyl-3-yl)-4-methyIpent^^ 
(Compound 40), 'h NMR (400 MHz, d^-DMSO): 5 8.82 (br s, IH), 8.01 (d, J = 8.4 
Hz, 2H), 7.89 (d, J = 8.4 Hz, 2H), 7.65 (s, IH), 7.61 (d, J = 7.6 Hz, IH), 7.46 (t, J = 
15 7.6 Hz, IH), 738 (d, J = 7.4 Hz, IH), 4.1 1 (br s, 2H), 3.70 (dd, J = 7.5, 7.5 Hz, IH), 
3.25 (s, 3H), 1.98 - 1.90 (m, IH), 1.60 - 1.52 (m, IH), 1.42 - 1.38 (m, IH), 0.88 (dd, J 
= 7.1, 7.1 Hz, 6H); MS (-ESI) m/z 383.7 (M-H)'; 

iV^<;yaiK>mediyl-2-[3-(3,5HlimethyIisoxazol-4-yi)ph^yl]-4-m 
e (Conqjoimd 41), 'H NMR (400 MHz, de-DMSO): 8 8.81 (t, J = 4.9 Hz, IH), 7.40 (t, 
20 J = 7.8'Hz, IH), 731 - 7.23 (m, 3), 4.11 (d, J = 5.4 Hz, 2H), 3.66 (dd, J = 7.6, 7.6 Hz, 
IH), 2.39 (s, 3H), 2.22 (s, 3H), 1.92 - 1.84 (m. IH), 1.60 - 1.52 (m, IH), 1.41 - 1.34 
(m, IH), 0.87 (dd, J = 6.8, 6.8 Hz, 6H); MS (-ES1) m/z 324.2 (MrH)'; 

^-cyanome(li^r4-me1h^-2-(3-pyrimidin-2-y]^heai^^ 
(Compound 42), *H NMR (400 MHz, d^-DMSO): 8 8.91 - 8.85 (m. 3H), 8.40 (s, IH), 
25 8J26 (d, J = 5.6 Hz, IH), 7.47 - 7.42 (m, 3H), 4.12 (d, J = 4.1 Hz, 21^, 3.72 (dd, J = 
7.5, 7.5 Hz, IB), 1.98 - 1.90 (m, IH), 1.58 - 1.90 (m, IH), 1.42 - 135 (m, IH), 0.88 
(dd, J = 6.4, 6.4 Hz, 6H); MS (-ESI) m/z 3073 (M-H)"; 

tertAsatyl ^-5-[3-(l'«yanomethyIcarbamo^- 
3-me&yIbu^)ph£m^]pyrinudmr2-yl-iSK'^'^ut^^ 
30 (Confound 43X *H NMR (400 MHz, d«-PMSO): 8 9.07 (s, 2H), 7.99 (hr s, IH), 7.81 
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(s, IH), 7.71 • 7.68 (in, IH), 7.52 - 7.50 (m, 2H), 4.21 - 4.17 (m, 2H), 3.82 (dd, J = 
7.2, 12 Hz, IH), 1.74 - 1.66 (m, IH), 1^5 - 1.42 (m, 20H), 0.92 (dd, J = 4.3, 4.3 Hz, 
6H); MS (-ES1) m/z 522.7 (M-H)"; 

i\^-<;yaiimiethyl-2-[3-(4,5-^cUoio-l^^ 
5 amide (Conqx>Tmd 44); 

tert'hvS:^ 3'*(l-<^3^om^ylcaxbamoyI-3-methylba^)bq>hCT)d-^ 
« (Compound 45), ^H NMR (400 MHz, d^DMSO): 5 8.80 (t, J = 5.1 Hz, IH), 7,69 (d, J 
- 8.0 Hz, 2H), 7.60 (s, IH), 7.55 (d, J = 7.6 Hz, IH), 7,44 - 7.37 (m, 3H), 7,31 (d, J = 
7.8 Hz, IH), 4,12 (d, J = 3.6 Hz, 2H), 3.69 (dd, J - 7.4, 7.4 Hz, IH), 1.96 - 1.90 (m, 
10 IH), 1J9 - 1,52 (m, IH), L43 - 137 (m, lOH), 0,88 (dd, J = 6.8, 6.8 Hz, 6H); MS (- 
ESI) m/z 420.1 (M-H)"; 

Ar-<:yanomethyl-4-mefhyi-2-(3-quinoli^ 
(Compound 46); 

iV^yanome&yI-2-[3-(lj7-mdol-5-yl)phen 
15 (Compound 47); 

JV'-cyanome&yl-2-(4-acetylanimobqphenyl-3-^^^ 
(Compound 48); 

The following conq)ounds of Foimula I were provided by proceeding as in the 
mediods described in this Application: 
20. iVK)yanamefli:^-2-<4-melhoxybiphmyl-3-yl)-^^ 
((Compound 49); 

iV^yanometfayl-2-(2^4'-4imetlioxybiphe^ 
(Con9>ound 50); 

JV'-cya]umelhyl-2-(3'-melhoxybiphCTyi-3-yi>^ 
25. (Con9)ound51); 

i^-cyanome1hyl4-meihyi-2-(4*moipholin-4-ylsi^ 
mide(Conq>ound52); 

JV^-cyanomeifayl-4rmethyl-2-<3 
mide (Compound 53); 
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methyl 341-cyaaomelhylcaibamoyl-3-meth}Htoutyl)bipheQyi-2 
(Compouiid 54); 

^Kjyanomelhyl-2-[3-{2,3Hiihydrobenzo[l,4^ 
anamide (Compound 55); 

5 i^-cyanomethyl-4-mefliyl- 

2-[3-(4,4^,5-tetramethyl-[13^]dioxab6rolan-2-yl)phea^^ 
(Compomid 56); 

//•K:yanome%l-2-[4Hl-hydroxyefliyl)biphenyl-3-yl]-4^ 
• (Compoxmd 57); 

10 iV'-<;yanomethyl-2-<3^5-bistrifluoiX)metii>i^ 
e (Compound 58); 

2-<4'"Cyano-2-methylbipheayl-3-yl)-iV^yanomethyl-4-m 
(Compound 59); 

iV^yanomethyl-4-methyl-2-^4-salfamo5dbiph«iyl-T3^^^^ 
15 (CoQq>ound 60); 

^•K:yanome1h^-2-(3-isoqumolin-4-ylphenyl)-4^ 
(Conqiound 61); 

A^-cyanome&yl-2-<3 -fluoiobiphenyl-3-yl)-4-melbylpm 
(Con^und 62); . 

20 . 2-[3-(6-bromopyrid-2-yI)phenyi]-A^-^yanomethyl-4-methyl^ 
(CQQq)ound 63); 

/^-<:yanomethyI-2-(2',6'-diefh)dbipheayI-3-y^ 
(Conqpound 65); 

iV<yanomefli3d-2-<2'-methoxy-5'-nitrobiphe^^ 
25 (Conq)ou]id 66); 

24)q)henyl-3-ylTA^-^l-cyauo-3-methyisulfany^^^ 
(CQiiq>ound 67); 

^-<5yanomethyl-4-methyl-2-<3-nitn)biphea^ 
(Compound 69); 
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15 



JV-^ymome%l-4-mdh>4-2-<4'-nitrobiphe^^ 
(Compound 70); 

• 2-(2'H;vaiiobipheayl"3-yl>jV^3/anoiTiefc 
(Compound 71); 

5 2-(3*-<:yanobiphenyl-3-yI)-ArK^yanomethyl-4-mel^ 
(Compound 72); 

2-(4'-K;yanobq>henyl-3-yl)-iV^anometh^^ 
(Compound 73); 

jy-<;ymonijelhyl-4-me1iiyi"2-^3-qTi^ 
10 (Compound 74); 

iV'-<>yanomethyi-4-methyl-2-(3-qu]nolin-3-yI^^ 
• (Compound 75); 

JV^yanomethyl-4-meth5d-2-(4-trifIuoromefho^ 
(Conipound 76); 

77); 

2-(4-a2ninobiphenyl-3-yl)-iV^anomediyl-^ 
(Conqjound 78); 

JV^yanomethyi-2-<4'-dimethylaminobiphenyl^^ 
20 (Compound 79); 

JV^yanomethyl-4-methyl-2-<3-pyiid-4-yl^^ 
(Conipound 80); 

i^-<yanom^yM-methyl-2-<3-thiazol-2-y^he^ 
(Compound 81); 

i\r-<;yanQmethyl-2-[3-<lfi-indol-5-yl)phen^^^ 
(Compound 82); 

iV^<^yanome&yi-243H2-<limethylamm 
entanmnide (ConqKnmd 83); 

iVH:yanomethyl-2r(4'-hyd3roxy-3-^ 
30 mide (Conqwund 84); 



25 
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N<yaiiomdlk^r4-mdkyir2-i3-^ (Confound 86); 

2-hiphmyl-3-yi4f-{lS<ymocth^ (Compound 87); 

^•<^aiioiDdh;^-4^iidfayI-2-<4-medi^siil£imo 



(Con^und 89); 

iV'-K;yanomed^-4^nethyl-2-[3T(5-iiitrotiiia^ 
(Confound 90); 

i\r-<;yaiiomethyl-2-^4-acet^aniiiM}bq>hm:^-3-^ 
10 (Compound 91); - 

benz;^ 

[S-(2-bipheiiyl-3-yi-4-melfa;^eDtano^amino)-5H:yanopentyl]caib^ 
(Compound 92); 



j\^«yanomediyl-2-^S-ace^-2-moipholiDr4-ylbiidiaiyl-3-yl)-4-m^y^ 



iV-(liS!-cyanppeii^>2-biphenyl-3-yl-4-mefliylpentanamide (Compound 94); 

iNr-cyanQme1]i^-2-[3H2-guamdmotiuazol-4-yl)b^hCT 
amide (Con^und 95); 

3-(l-cyanom6diyicaibamoyl-3Hn^yIbuty])phe!n^ 
2-<34iydro]01>beD3d>4-m^)4pen^oate (Compound 96), NMR (400 MHz, d^- 
DMSO): 5 9.46 (s, IH), 8.80 (br s, IH), 7.32 (t, J = 7.8 Hz, IH), 7.19 - 7.14 (m, 2H), 
6.92 (s, IH), 6.85 (d, J = 75 Hz, IH), 6.82 - 6.79 (m, 2H), 6.69 (d, J = 7.9 Hz, IH), 
4.09 (hr s, 2E0, 3.85 (dd, J = 7.6, 7.6 Hz, IH), 3.59 (dd, J = 7.4, 7.4 Hz, IH), 
1.95 - 1.87 (m, 2H), 1.83 - 1.63 (m, 11^, 1.49 - 1.29 (m, 0.99 (d, J = 6.1 Hz, 6H), 
0.84 (dd, J = 7.4, 7.4 Hz, 6H); 

M<5ymom^hy^-2-(^mf^hnYyp^myl)^d-l1r^efl^ylp entmamid e (Compound 97), 

*H NMR (400 MHz, dc-DMSO): 5 8.74 (t, J = 5.1 Hz, IH), 7.20 (t, J = 7.9 Hz, IH), 
6.87 - 6.85 (m, 2H), 6.79 (d, J = 8.0 Hz, IB), 4.09 (d, J = 53 Hz, 2H), 3.72 (s, 3H), 
3.55 (dd, J = 7.5. 7.5 Hz, IH), 1.89 - 1.81 (m, IH), 1.51 - 1.44 (m, IH), 1.39 - 132 
(m, IH), 0.85 (dd, J = 6.7, 6.7 Hz, 6H); MS (-ESI) m/z 259.0 (M-H)"; 



5 




mide(C 



i93); 



69 



wo 01/49288 



PCT/USOl/00341 



- 2-<4'-ainiiionielfaylbiphm3d-3~yl)rM^q>^ 
(Compound 98), NMR (400 MKz, dfi-acetone): 5 8.01 (br s, IH), 7.65 (s, IH), 7.57 
(d, J = 8.0 Hz, 2H), 7.51 (d, J = 7.5 Hz, IH), 7.43 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 7.6 
Hz, IH), 733 (d, J = 7.9 Hz, IH), 4.46 (s, 2H), 4.17 (dd, J = 27.6, 17.5 Hz, 2H), 3.76 
5 (dd. J = 8.7, 8.7 Hz, IH), 2.10-1.94 (m, IH), 1.70-1.63 (m., IH), 1J3-1.46 (m, IH), 
0.91 (dd, J = 635, 3.5 Hz, 6H); MS (-ESI) m/z 334.4 (M-H)"; 

J\^-<3^aiiomethyI-4-meth>l-2-[3-(l-mefli)l-l£r-i^ 
(Compound 99), 'H NMR (400 MHz, d«-DMSO): 5 8.81 (t, J = 5.4 Hz, IH), 7.79 (s, 
IH), 7.62 (s, IH), 7.53 - 7.49 (m, 2H), 7.43 (d, J = 8.5 Hz, IH), 739 - 7.34 (m, 2H), 
10 7.23 (d, J = 7.5 Hz, IH), 6.49 (d, J = 2.8 Hz, IH), 4. 13 (dd, J = 5.3, 2.2 Hz, 2H), 3.80 
(s, 3H), 3.68 (dd, J= 7.6, 7.6 Hz, IH), 1.98-1.91 (m, IH), 1.61 - 1.53 (m, IH), 
1.46 - 139 (m, IH), 0.89 (dd, 7= 6.6, 6.6 Hz, 6H); MS (-ESI) m/z 359.2 (M-H)"; 

^-cyanometliyl-4-methyi-2-(4'-mo]pholm-4-yIbiphe!n}4-3-yl)pm^ 
(Compound 100), *H NMR (400 MHz, d^-DMSO): 6 8.78 (t, J = 5.5 Hz, IH), 
15 7.52 - 7.49 (m, 3H), 7.45 (d, J = 7.9 Hz, IH), 733 (t, J = 7.7 Hz, IH), 7.20 (d, J = 7,7 
Hz, IH), 7.02 (d, J = 8.8 Hz, 2H) 4.10 (dd, J= 5.5, 1.8 Hz, 2H), 3.76 - 3.74 (m, 4H), 

■ 

3.64 (dd, J = 8.6, 6.6 Hz, IH), 3.16-3.12 (m, 4H), 1.95 - 1.87 (m, IH), 1.57- 1.50 
(m, IH), 1.45 - 136 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 3903 
(M-H)-; 

20 ■iV-c/aiiome&yl-2-(3-(7-nitn>-l!ff-indoI-5-yl)phem^]-4- 

(Compound 101), ^H NMR (400 MHz, d«-DMSO): 5 11.99 (s, IH), 8.84 (t, J = 5.5 
Hz, IH), 835 (s, IH), 830 (d, J = 1.3 Hz, IH), 7.70 (s, IH), 7.63 (d, J = 7.8 Hz, IB), 
7.57 (t, J = 2.7 Hz, IH), 7.43 (d, J = 7.7 Hz, IH), 732 (d, J = 7.7 Hz, IH), 6.80 (dd, 
J = 3.0, 1.8 Hz, IH), 4.13 (AJ, J = 5.4, 3.4 Hz, 2E0, 3.72 (dd, 7 = 8.6, 6.6 Hz, IH), 
2.00 - 1.93 (m, IH), 1.61 - 1.53 (m, IH), 1.46 - 138 (m, IB), 0.89 (dd, J = 6.9, 6.9 
Hz, 6H); MS (-ESI) m/z 389.0 (M-H)"; 

i\r-cyanomethyl-4-methyi-2-£3-(7-nitro-23-dihydio- 
. lir-mdol-5->^en^]peatanamide (Confound 102), ^H NMR (400 MHz, 
dfi-DMSO): 5 8.80 (t, J = 5.4 Hz, IH), 8.07 (s, IH), 7.86 (s, IH), 7.60 (s, IH), 7.54 (s, 
IH), 7.46 (d, J =7.7 Hz, IH), 735 (t, J = 7.6H2, IH). 7.24 (d, J = 7.6 Hz, IH), 4.11 
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(dd, J = 5.3, 2.9, Hz, 2H), 3.79 (t, J = 8.4 Hz, 2H), 3.66 (dd, J = 8.2, 6.9 Hz, IH), 3.16 
(t, J = 8.3 Hz, 2H), 1.97 - 1.89 (m, IH), 1.57 - 1.49 (m, IH), 1.43 - 135 (m, IH), 0.88 
(dd, J = 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 3913 (M-H)'; 

5-[3-(l-cyanome&ylaniinocaibcmyl-3-methyIbutyQphenyl]-l/^m 
5 2-caiboxyUc acid (CompoiiDd 103), ^H NMR (400 MHz, dfi-DMSO): 8 1 1.79 (s, IH), 
8.80 (t, J = 5.6, Hz, IH), 7.86 (s, IH), 7.59 (s, IH), 7.53 - 7.49 (m, 3H), 7.36 (t, 
• J = 7.7 Hz, IH), 7.25 - 7.11 (m. 3H), 4.11 (d, J = 5.5 Hz, 2H), 3.67 (dd, J = 7.5, 7.5 
Hz, IBO, 1.99-1.88 (m, IH), 1.60-1.50 (m ,1H), 1.45-1.35 (m, IH), 0.88 (dd, 
J = 5.9, 5.9 Hz, 6H); MS (-ESI) m/z 3883 (M-H)'; 
1 0 i\^cyaaometh^-4-m6thyi-2-(3 -moipholmHl-ylbiphe^^ 

: (Compound 104), *H NMR (400 MHz, d6-DMSO): 6 8.78 (t, J = 53 Hz, IH), 
7.53 - 7.48 (m, 2H), 7.37 (t, J = 7.6, IH), 733 - 7.26 (m, 2H), 7.10 (s, IH), 7.03 (d, 
J =7.7 Hz, IH), 6.95 (d, J = 8.2 Hz, IH), 4.11 (d, J = 5.5 Hz, 2H), 3.77 - 3.73 (m, 
4H), 3.66 (dd, J = 7.3, 73 Hz, IH), 3.18-3.16 (m, 4H), 1.98-1.89 (m IH), 
15 1.57 - 1.50 (m, IH). 1.43 - 136 (m, IH), 0.90 - 0.84 (m, 6H); MS (-ES1) m/z 390.4 

i\^-cyanom6tliyl-4-me{h^-2-(2-moipholin^q>haayl-3-yl)paitaD^ 
(Conqjomui 105), 'H NMR (400 MHz, ds-DMSO): 6 8.81 (t, J = 5.6 Hz. IH), 7.64 (a, 
IH), 7.40 - 733 (m. 2H), 7.29 (t, J = 7.7 Hz, IH), 7.24 (d, J = 6.9 Hz, IH), 7.16 (d, 
20 J = 7.4Hz, lH),7.07(t, J = 8.2Hz,2H),4.09(d,J = 5.5Hz,2H),3.63 (dd, J = 7.4, 
7.4 Hz, IB), 3.47 (s, 4H), 2.69 (s, 4H), 1.98 - 1.89 (m. IH), 1.57-1.50 (m, IB^ 
1.44 - 136 (m. IH), 0.88 (dd, J » 63, 63 Hz, 6H); MS (-ESI) m/z 390.4 (M-H)'; 

2-[3-(7-ammo-l£r-mdolr5-yl)phiea^]-^-cyaD(xm£^ 
(Confound 106); 'H NMR (400 MHz, d«-DMSO): 5 10.69 (s, IH), 8.80 (s, 1H),^7.53. 
25 (s, IH), 7.42 (d, J = 7.1 Hz, IH), 734 - 7.27 (m, 2H), 7.17 (d, J = 7.1 Hz, IH), 7.03 (s, 
IH), 6.60 (8, IH), 6.36 (s, IH), 5.16 (s, 2H), 4.1 1 (br s, 2H), 3.64 (dd, J = 73, 73 Hz, 
IH). 1.97 - 1.89 (in, IH), 1.57 - 1.51 (m, IH), 1.43 - 1.39 (m, IH), 0.89 (dd, J = 63, ' 
63 Hz. 6H^ MS (-ESI) m/z 358.8 (M-H)~; 

5-[3-(l-cym(miedi3^ammocaibQiQd-3-mefhylbuly])phfiD^]^ 
30 2-caibQxamide (Ckmipouiid 107). 'H NMR (400 MHz, ds-acetone): 5 10.90 (s, IH), 
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7^ (hr s, IH), 7.88 (d. J = 0.7 Hz, IH), 7.81 - 7.49 (m, 5H), 738 (t, J = 7.6 Hz. IH), 
735 - 129 (m, IH), 7.23 (d, J= 1.2 Hz, IH), 6.80 (br s, IH), 4.22-4.17 (m, 2H), 
3.80 - 3.72 (m, IH), 2.1-1.98 (m, IH), 1.76-1.64 (m, IH), 1.57-1.47 (m, IH), 
0.94 - 0.87 (n, 6H); MS (-ESI) m/z 387.4 (M-H)'; 
5 iV'-cyaiiomethyI-4-metiiyl-2-(4'-piperazm-l-yIbq}Iii^ 

(Compound 108), 'H NMR (400 MEb. dg-DMSO): 8 8.80 (t, J = 5J Hz, IH), • 
7.52 - 7.46 (m. 3H), 7.43 (d, J = 7.8 Hz, IH), 7.33 (t, J = 7.7 Hz, IH), 7.19 (d. J = 7.6 
Hz, IH), 6.99 (d, J = 8.8 Hz, 2H), 4.1 1 (dd. J = 5.5, 2.2 Hz, 2H), 3.64 (dd, J = 8.6, 6.7 
Hz, IH), 3.10 - 3.06 (m. 4H), 2.85 - 2.82 (m, 4H), 1.96 - 1.88 (m, IH), 1.58 - 1.50 (m, 

10 IH), 1.42- 136 (m, IH). 0.88 (dd, J = 6.8, 6.8 Hz, 6H); MS (+ES1) m/z 391.2 
(M+H)*; 

i^-cyaiiometfayi-4-meth^- 
2-[444-methylpipei:am-l-yl)btphenyl-3-yl]pentaDamid^ (Compound 109), 'H NMR • 
(400 MHz, d«-DMSO): 5 8.78 (t, J « 5.6 Hz, IH), 7.51 - 7.46 (m, 3H), 7.44 (d, J = 7.9 

15 Hz, IH), 7.33 (t, J = 7.7 Hz, IH), 7.19 (d, J - 7.6 Hz, IH), 7.01 (d, J = 8.8 Hz, 2H), 
4.10 (dd. J = 5.5, 2.1 Hz, 2H), 3.64 (dd, J = 8.6, 6.7 Hz, IH), 3.19-3.15 (m, 4H), 
• 2.47-2.44 (m, 4H), 2.22 (m, 3H), 1.94-1.87 (m, IH), 1.57-1.50 (m, IH), 
1.41 - 1.37 (m, IH), 0.88 (dd, J = 6.8, 6,8 Hz, 6H); MS (+ESI) m/z 405.1 (M+H)*; 
J^r-cyaiMme&yU2-{3-[3-(dim^ylaminomefliyl)-lir-^ 

20 4-me&:^peatanamide (ConqKnmd 1 10), 'H NMR (400 MEtz, d«-acefone): 5 10.18 (s, 
IH), 7.94 (br s, 2H), 7.66 (s, IH), 7.53 (d, J = 7.8 Hz, IH), 7.46 (d, J = 8.4 Hz, IB), 
7.40-734 (m, 2H), 730-7.26 (m, 2H), 4.19 (dd, J = 11.5, 5.8 Hz, 2H), 3.76 (dd. 
J =7.7. 7.7 Hz, IH), 3.63 (s, 2H), 2.21 (s, 6H), 2.08-1.97 (m, IH), 1.73 - 1.65 (m, 
IH), 1.55 - 1 .48 (m, IH), 0.96 - 0.91 (m, 6H); MS (+ESI) m/z 404.4 (M+H)*; 

25 McyaiK)medi^r4-niefhyl-2-[3-(2-oxo-23-dihydn^ 

lJ7-pyiiolo[2,3-2>]pyridr5-yl)phen^]pentanamide (Coaqponndlll),. *H MMR (400 
MHz, dfi-acetone): 8 9.94 (s, IH), 832 (d. J«2.1 Hz. IH). 7.96 (br s, IH), 7.83 (s, 
110, 7.63 (s, IH), 7.52 (d, J = 1.5 Hz, IH), 7.50 - 7.34 (m, 2H), 4.19 (dd. J = 6.1, 6.1 
Hz, 2H). 3.77 (dd, J = 7.7, 7.7 Hz, IH), 3.60 (s, 2H), 2.07 - 1.99 (m, IH), 1.71 - 1.63 
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(m, IH), 1.53-1.47 (m, IH), 0.91 (dd, J -6.6, 3.4 Hz, 6H); MS (-ESI) m/z 361.4 
(M-H)"; and 

i^-cyanoin^yl-4-izielfayl- 
2-[3-(lir-pyiTOlo[2,3-i]pyridi-5-yl)phenylfe^ (Compound 1 12), NMR 

5 (400 MHz, d6-DMSO): 5 11.72 (s, IH), 8.80 (br s, IH), 8.48 (s, IH), 8.17 (s, IH), 
7.63 (s, IH), 7.56 (d, J = 7.5 Hz, IH), 7.51 (s, IH), 7.40 (t, J = 7.6 Hz, IH), 7.28 (d, 
J = 7.4 Hz, IH), 6.51 (s, IH), 4.12 (dd, J = 2.4, 2.4 Hz, 2H), 3.69 (dd, J = 7.5, 7.5 Hz, 
IH), 1.98 - 1.91 (m, IH), L62 - 1.54 (m, IH), 1.46 - 1.38 (m, IH), 0.89 (dd, J = 6.8, 
6.8 Hz, 6H); MS (-ES^ m/z 345.4 (M-H); 

10 i^-cyanomethyi-4-methyl-2-<3-quinolm-3-ylphCT 
(Compound 113); 

JV'-^;yanomelh3d-2-[3-<l^r-mdol-5-yl)phenyl]-4-m^ 
(Compound 114); 

i\^cyanomethyi-2-(4-acet^aminobiphe^^ 
15 (Compound 1 15); 

JV-cyanomethyl-2-<4*-aminomeih 
(Compound 116); 

^-<:yanometfa)i-4-methyl-2-[3-(l-mefliyl-l/r-i^ 
(Compound 117); 
20 JV'-<:yanomethyl-4-methyI-2-<4-mo^^ 
(Compound 118); 

i^-qyanomediyl-4-metliyl-2-[3-(7-idtio* 
(Compound 119); 

jy-cryanomeftyI-4-mcthyi-2-[3-(7-n^ 
25 tanamide (Compoimd 120); 

5-{3-[l-<cyanomelhylcaibamoyl>-3-me*h3d^ 
ylic acid (Cdnqx)und 121); 

i^-(ryanomethyl-4Htne&;^-2<3-^ 
(Omxpovmd 122); 



73 



wo Ot/49288 



PCTAJS0iy00341 



(Compound 123); 

iV^yanometh3i-2-[3-(7-ammo-^^ 
(Compound 124); 

5 . 5-{HHcyanome*hylcaii>amoyi)-3-melhylbiit^ 

amide (Con^und 125); 

JV^yanomethyl-4-m^yi-2-(4*-pipei:a^ 
(Compound 126); 

iSr-cyanomefliyl-4-meayi-2-[4'<^^ 
10 mide (Conqx>und 127); 

J\rH;yanomefliyl-2-[3-(3-KHmelhylainmome^^ 
Ip^tanamide (Conq>ound 128); 

iV^-<5yanomefliyi-4-methyl-2-[3-<2-oxo-2,3-dihy^ 
anamide (Compound 129); 

iV-cyanomethyl-2-[3-(lir-indol-5-yl)phmyl]-^^ 
(Conq)omid 130); 

JV-<qFanomethyl-4-me*hyi-2^^ 
yl)phenyi]pCTtanamide (Confound 131); 

iV^-^3^omethyl-4-meliiyi-2^;3-<2^xo^^ 
lH-pyxrolo[23-6]pyiid--S-yl)pheayl]pentanamide (Compound 132); 
N-cyanomethyl-4-meihyl-2-[3-<2-oxo-23-d^ 

lj3>bm2otfaiazol-6-yl)phenyl]pentaiiflm (Compound 133); 

ethyl 4^3Hl-{[(cyanomethy0ammo]cailK>nyi}-3-mefliyib^^^ 
b^hoiylj-^-^J-l-f iperazinecaiboxylate (Conqpomid 134); and 

2-{3-[3-(2-ammoefliyi)-lfl^-mdol.5-yl]phenyl}-^^ 
metfaylpentanamide (Confound 135). 

4-Mefhyl-243H2-pQ>erazmrl-yiHln^ add 
cyanomethyi-amide (Con5)ound 156) NMR (dmso-d6): 6 0.92 (d, 6 H), 12U 
1.51 (m, 2 H), 1.98 (m, 1 H), 2.81 (m, 5 H), 3.80 (m, 6 H), 4.21 (m, 2 H), 7.10-7.60 
(m,7H),7.61(d,lH), 8.01 (s, 1 H), 8.8^9.10 (m,2H).LCMS :474.2(M+H*). 



74 



wo 01/49288 



PCT/US01AM)341 



2-<4-Hydioxy-3-isoxazoI-5-)d4>q>hemyl-3-;^)-4-m^yli^^ add 
cyanomethyl-amide (Ck)mpoiind 157) MMR (dmso-de): 5 0.89 (d, 6 H), 1.21- 
1.88 (m, 3 H), 3.88 (m, 1 H). 4;12 (nj, 2 H), 6.71-7.64 (m, 6 H), 7.81-8.24 (m, 3 H), 
8.81 (s, 1 H), 9,01 (m, 1 H). LCMS : 3903 (M+H*). 
5 2-^4^2-J>me^ylaaaito4luazol^ add 

cyanamethyl-amide (Conq^oimd 158) *H l^MR (dmso-dfi): 5 0.93 (4 6 H), 131-1.78 
(m, 3 H). 2.89 -3.18 (m, 6 H), 4.32 (m, 3 H), 6.58-6.84 (m, 12 IQ, 7.21 (s, 1 H), 7.81 
(m, 1 H). 7.93 (m, 2 H). LCMS : 433.1 (M +H*). 

2-[3X2-<juamdmo-1iuazoI-4-yQ-biphenyl-3-yl]-4-mediyI-pe^ add 
10 cyanomethyl-amide (Compound 159) *H MMR (dmso-d6): S 0.93 (d, 6 H), 1.41- • . 
1.88 (m, 3 H), 3.88 (m, 1 H), 4.12 (m, 2 H), 7.18-7.24 (m, 6 H), 7.21 (s, 1 H), 7.41- 
7.81 (m, 5 H), 8.71 (m, 1 H). LCMS : 447.0 (M + H*). 

4-Methyl-2-{3-(5-(4-methyi-pipera2ine-I-suIf(myI)-tfaiophen-2-yl]^^ 
pentanoic add cyanometibyl- amide (Conqiomid 160) NMR (dmso-d^): 5 0.93 
15 (d, 6 H), 1.41-1.88 (m, 3 H), 2.55 (m, 2 H). 2.89(8, 3 H), 3.12-3.88 (m. 7 H), 4.12 (m, 
2 H), 7.18-7.24 (m, 2 H), 7.41-7.81 (m, 4H), 8.81 (s, 1 H). LCMS : 475.1 (M +H*). 

4-M^3d-2-{3-[2-(4-meliiyl-piperazm-l-yl)-thia2»l-4-34]-phen^}-^pentanoi^ 
acid cyanomethyl-amide (Coapomd 161) >MR (dmso-dg): S 0.93 (d, 6 H), 
1.41-1.88 (m, 3 H), 2.81 (s, 3 H), 3.12-3.80 (m. '7 H), 4.12 (m, 3 H), 7.10-7.24 (m, 3 
20 H), 7.61-7.81 (m, 2 H). 8.81 (s, 1 H). LCMS : 412.1 (M + H*). 

N-{3-[5-(3,5-Diddoro-2-hydn»iy-pheay0-lH-pyra2»l-3-yi]-pi^ 
goanidme 

(Con^omid 162) 'H NMR (dmso-d<0: 5 0.96 (d, 6 H), i38-1.81 (m, 3 H), 2.81 (m, 
2 H), 3.16 (m, 2 B^, 3.28-3.44 (m, 4 13), 3.60-3.88 (m. 10 H), 4.12 (m, 3 H), 7,10-7.24 
25 (m, 2 H), 7.61-7.81 (m. 2 H), 8.81 (s, 1 H). LCMS : 5053 (M + H*). 

2-{3-[2-(3,5-I>imeUiyl-fq>aazii^l-^1hiazoM-yl]-^h^^ 
pemtanoic add cyanomedi^-amide (Cooqiouiid 163) H IJMR. (dmso-d«): o 0.93 (d, 
6 B), 1.11 (d, 6 H), 1.21-1.88 (m, 3 H), 3.01 (s, 2 B), 3.62-3.80 (m, 8 H), 4.12 (m, 4 
H), 7.14-7 J4 (m, 3 H), 7.81 (m, 2 H), 8.71 (s, 1 B). LCMS : 426.0 (M + H^. 
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4-Melfa>i-2-{3-[2-(4-me&yl-piperazm-l-y])-fliiazol-S->i]-pheiiyl}-^^ 
add cyamme&yl-aimde (Cranpound 164) *H NMR (dmso-d^j): 8 0.89 (d, 6 H), 
1.21-1.41 (m, 2 H), 1.88 (m, 1 H), 2.81 (s, 3 H), 3.12-3.80 (m, 7 H), 4.12 (m, 4 H), 
6.91-7.24 (m, 4 H), 7.61 (s, 1 H), 8.61 (s, 1 H). LCMS : 411.8 (M + H*). 
5 4-MefliyI-2-[2-(4-piperazui-l-yl-phemj4)-thiazol-4-yl]-pentanoic add 

cyanomethyi-amide (ConqKHind 165) 'H NMR (dmso-dfi): 0.89 (d, 6 H), 1.21-1.68 
(m, 3 H), 3.12-3.48 (m, 8 H). 3.61 (m, 1 H), 4.12 (m, 4 H), 6.91 (m, 2 H), 7.21 (s, 1 >. 
H), 7.61 (d, 2 H), 8,61 (s, 1 H). LCMS : 397.8 (M + H*). 

4-Medij4-2-{342-(4-mefliyl-pipera2m-l-yl)-thiazol-4-yl]-bipheiiyl-3-yl}- 
10 pentanoic add cyanometh}4-ainide (Compound 166) 'H NMR (dmso-d^): 5 0.92 (d, 
= 6 H), 1.21-1.51 (m, 2 H), 1.88 (m, 1 H), 2.81 (s, 3 H), 3.12-3.80 (m, 7 H), 4.16 (m, 4 
H), 7.15-7.56 (m, 6 H), 7.61 (d, 1 H), 8.01 (s, 1 H), 8.61 1 H). LCMS : 487.8 (M + 

4-Mefliyl-2-{4'-[2-(4-me%l-pipeia2m-l-yl)-lMa2ol-4-yl]-bq>haiyl-3-yl^ 
15 pentanoic add cyanometh;^-aimde (Compound 167): NMR (dmso-d«): 5 0.98 
(d, 6 H), 1.26-1.61 (m, 2 H), 1.88 (nii 1 H), 2.88 (s, 3 H), 3.12-3.80 (m, 7 H), 4.20 (m, 
. 4 H), 7.15-7.56 (m. 7 H), 7.81 (d, 2 H), 8.81 (s, 1 H). LCMS : 488.4 + H*). 

4-Methyi-2-[3'-(pynDlidin-3-yloxy)-b5>henjd-3-yl]-paitanoic add 
cyanomethyl-amide (Compound 168) *HNMR (dmso-dj): 5 8.98 (IH, bs), 8.83 • 
20 (IH, t, J: 6.3 Hz), 7.57 (IH, s). 7.53 (IH, d), 7.42 (2H, m), 7.29 (IH, m), 7.16 (IH, 
. m), 7.00 (2H, dd, J: 8.52. 2.2 Hz), 525 (IH, bs), 4.11 (2H, d), 3.68 (IH, dd), 3.46 
(2H, m), 336 (2H, m), 2.23 (2H, m), 1.90 (IH. m), 1.55 (IH. m), 1.40 (IH, m), 0.89 
(6H. m). LCMS: M+1: 392. 

2- {3 -[l-(2-Hydn)xy-^yl)-piperidnir4-yioxy]-b^enyl-3-^} -4-mediyl- 
25 pentanoic add cyanomeaiyl-amide (Conqtound 169) *HNMR (dmso-d^): 5 8.79 (IH, 
t), 7.56 (IH, s), 7.50 (IH, d), 7.35 (3H, m), 7.15 (2H, m). 6.98 (IH, dd), 4.48 (IH, bs), 
4.11 (2H, d), 3.67 (IH. dd), 3.51 (2H, m), 2.78 (2H, mX 2.40 (2H, m), 230 (3H, s), • 
1.96 (2H, m), 1.80 {IE, m). 1.57 (IH. m). 1.40 (IH. m), 0.89 (6H, m). LCMS: 449.4. 
4-MettLyl-2-[3'-(pq)endm-4-yloxy)-bq>hien;^-3-yl]-^^^ add 
30 cyanomethyl-amide (Compound 170) ^HNMR (dmsoHls): 8 8.82 (IH, tX 8.46 (21^ 
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bs), 7^7 (IH. s). 7.51 (IH, d), 7.40 (2H, t), 730 (IH, d), 7.20 (2H, m), 035 (IH, m), 
4.75 (IH, m), 4.11 (2H, d), 3.68 (IH, dd), 3.26 (2H. m), 3.10 (2H. m), 2.32 (3H. s), • 
. 2.09 (2H, m), 1.88 (3H, m), 1.55 (IH, m), 1.40 (IH, m), 0J90 (6H, m). LCTMS: M+1: 
406.4. 

5 4TMetiiyl-2-[4'-^iperidm-4-yloxy)-biphen;^-3-yl]-ipai^^ add 

cyanomeftyl-amide (Conq)OTmd 171) 'HNMR (dmso-de): 8 8.80 (IH, t), 8.45 (IH, . 
bs), 7.57 «D> 7.53 (IH, s), 7.46 (IH, d), 7.36 (IH, t), 7.25 (IH, d), 7.09 (2H, d), 
4.70 (IH, m), 4.11 (2H, d), 3.65 (IH, dd), 3.26 (2H, m), 3.10 (2H, m), 2.10 (2H, m), 
1.87 (3H, m), 1.53 (IH, m), 1.40 (IH, m), 0.88 (6H. m). LC/MS: M+1: 405.8. 

10 2-{44H2-Hydix)3iy-ethyl)-piperidin-4-ylo:^]-biphOTyl-3->i}-^^ 

pentanoic add cyanomefh^l-amide (Ck>mpound 172) 'HNMR (dmso-de): 5 8.79 
(IH, t), 7.53 (3H, d), 7.45 (IH, d), 7.35 (IH, t), 7.23 (IH, d), 7.03 (2H, d), 4.42 (IH, 
bs), 4.11 (2H, d), 3.65 (IH, dd), 3.50 (2H, m), 2.75 (2H, bs), 2.30 (2H, m), 1.92 (2H, 
m), 1.65 (IH, m), 1.54 (IH, m), 1.40 (IH, m), 0.88 (6H, m). LC/MS: M+1: 449.6. 

15 • 4-Me1h^)i-2-[4'-^ytTolidm-3-yloxy)-biphenyl-3-;^]-pentanoic acid 

cyanomethyl-aimde (Conqioimd 173) *HNMR (dmso-dfi): 6 9.00 (IH, bs), 8.81 (IH, 
t), 7.59 (2H, d), 7.54 (IH, s), 7.48 (IH, d), 737 (IH, t), 7.25 (IH, 6), 7.07 (2H, d), 
5.20 (IH, bs), 4. 1 1 (2H, d), 3.67 (IH, dd), 3.41 (4H, m), 2.20 (2H, m), 1.90 (IH, m), 
• 1.53 (IH, m), 1.40 (IH, m), 0.89 (6H, m). LC/MS: M+1: 391.6. 

20 2-[3'-^2-Dime1h^a]iuno-etlu>xy)-bq>ben^-3-yl]-4-m6th acid 

oyanomethyl-amide (Conqwund 174) 'HNMR (dmso-d<5): 8 8.79 (IH, t), 7.57 (IH, 
s), 7.52 (IH, d), 738 (2H, m), 7.28 (IH, m), 7.15 (IH, m), 6.94 (2H, m), 4.11 (2H, d), 
4.03 (2H, t), 2.65 (2H, t), 2.24 (6H, s), 2.22 (3H, s), 1.92 (IH, m), 1.55 (IH, m), 1.41 
(IH, m), 0.89 (6H, m). LC/MS: M+1: 394.0. 

25 4-{3'-[l-(CyaiK»meth^-K»ibamoyl)-3-me1h^-biityi]-bq)hea^-4-^oxy)- 

p^oidine-l-caiboxyUc add tert-butyl ester (Coiiq>oiiiid 175) ^HNMR (dmso-d6): 8 
8.79 (IH, t), 7.54 (2H, d). 7.52 (IH. s% 7.46 (IH, d), 736 (IH, t), 723 (IH, d), 7.07 ' 
(2H, d), 4.61 (IH, m), 4.11 (2H, d), 3.65 (3H, m), 3.20 (2H, m), 1.92 (4H, m), 1.55 
(2H, m), 1.40 (10 H, m), 0.88 (6H, m). 
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pipetidine-l-«aiboxylic add tert-btityl ester (CompouDd 176) 'HNMR (dmso-d^): 
5 8.78 (IH, t), 7.56 (IH, s), 7.51 (IH, d), 737 (2H, m), 7.29 (IH, d), 7.18 (2H, m), 
7.00 (IH, m), 4.65 (IH, m), 4.11 (2H, d), 3.67 (3H, m), 3.20 (2H, m), 1.93 (3H. m), 
1J5 (3H, m), 1.40 (lOH, m), 0.90 (6Hi m). 

3-{3•-[l-(Cyanomefllyl-<aIbamoyi)-3-methyl-butyl]^^iphenyl-^^ 
pynolidine-l-caiboxylic add tert-butyl est^ (Coiiq>ouiid 177) *HNMR (dmso-d^): 
5 8.78 (IH t), 7.57 (IH, s), 7.51 (IH, d), 739 (2H, m), 7.25 (2H, m), 7.14 (IH, s), 
7.00 (IH, m), 5.10 (IH, bs), 4.11 (2H, s), 3.66 (IH, m), 3.43 (4H, m), 2.11 (2H, m), 
1.93 (IH, m), 1.55 (IH, m), 1.40 (10 H, m), 0.89 (6H, m). 

3-{3'-[l-(Gyanome1byl-<aibamoyi)-3-methyl-butyl]-biphmyl-4-^oxy}- 
pym>lidi]ie-l-carboxylic add t^-butyl est^ (Con^tmd 178) ^HNMR (dmso-de): 
8 8.78 (IH, t), 7.56 (2H, d), 7.53 (IH. s), 7.46 (IH, d), 7.36 (IH, t), 7.24 (IH, d), 7.04 
(2H, d), 5.06 (IH, m), 4.1 1 (2H, d), 3.65 (IH, m), 3.40 (4H, m), 2.10 (2H, m), 1.91 
(IH, m), 1.54 (IH, m), 1.40 (lOH, m), 0.88 (6H, m). LCVMS: M+1: 492. 

2-[5-nuoio-2'-<pyn»Udmr3-yloxy)-bq>heayl-3-yl]-4-me11i^ add 



Mint 





mm 




hi 



30 



s), 7.25 (6H, m), 4.98 (IH, bs), 4.13 (2H, t), 3.67 (IH, dd), 3.30 (4H, m), 2.31 (3H, s), 
2.12 (2H, m), 1.91 (IH, m). 1J3 (IH, m). 1.40 (IH, m), 0.88 (6H. m). LC/MS: M+l: 
410. 

pynolidiiifi-l-carboxylic add tot-butyl ester (Con^und 180) 'HNMR (dmso-d«): 
5 8.77 (IH, t), 7 J8 (IH, s), 7.50 (IH, d), 736 (2H, t), 7.28 (IH, d), 7.20 (IH, d), 7.12 
(IH, si 6S5 (IH, m), 5.10 (IH, bs), 4.10 (2H, d), 3.65 (IH, dd), 3.42 (4H, m), 2.10 
(2H. m), 1.901H, m), 1.55 (IH, m), 138 (lOH, m), 0.89 (6H, m). 

4-Meai^-243'-^ynoUdmr3-yi<ny)4}q>hea:^-3-yq-peQtaiioic add 
cyanomB&yi-amide (Canqxraad 181) 'HNMR (dmso-dfi): 5 9.00 (IH, bs), 8.80 (IH, 
t), 7.58 (IH, s), 7.52 (IH, d), 7,40 (2H, m), 7.25 (2H, m), 7.15 (IH, s), 6.98 (IH, dd), 
5.25 (IH, bsX 4.10 (2H, d), 3.68 (IH, dd), 3.40 (4H. m), 230 (3H. s), 2.20 (2H, m), 
1.55(1H, m), 1.38 (IH, m), 0.88 (6H, m). 
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4-Methyl-2-[3-(2-pqperazin-l-yImethyi-^ acid 



15 



20 



'J 


[ 







bs). 8.05 (IH, s), 7.90 (IH, s), 7.78 (IH, d), 737 (IH, t), 7.29 (IH. d), 4.10 (2H. d), 
3.99 (2H, s). 3.66 (IH, dd). 3.12 (4H, m). 2.74 (4^ m), 2J2 (6H, s), 1.92 (IH, m), 
5 1.53 (IH, m), 1.39 (IH, m), 0.88 (6H. m). LC/MS; M+1: 412. 

yImetiiyl>piperazin&-l-caibox5dlic add trat-buQd ester (Compound 183) *HNMR 
(dmso-dfi): 5 8.82 (IH, m), 8.02 (IH, s), 7^0 (IH, s). 7.77 (IH, d), 737 (IH, t). 7.28 
(IH, d), 4.11 (2H, s), 3.91 (2H, s), 336 (8H, m), 1.92 (IH, m), 1.52 (IH, m), 139 
10 (lOH. m), 0.88 (6H, m). 

3- {341-<Cyanomeflijd-Kaibamoyl)-3-methyl-bu^]-5-fliM)ro-bi^^ 
yloxy}-pynolidine-l-caiboxyUc acid tert-butyl ester (Compound 184) ^HNMR 
(dmso-d<i): 8 8.77 (IH, m), 7.47 (IH, m). 7.29 (3H, m), 7.15 (3H, m), 4.92 (IH, bs), 
4.09 (2H, m), 3.60 (IH, m), 330 (6H, m), 2.00 (3H. m), 1.40 (UH, m), 0.88 (6H, m). 

4- MetiiyI-2-[3'-(pyra>lidin-3-yioxy)-biplienyI-3-yl3-pentanoic add 
cyanomefliyl-amide (Compound 185) *HNMR (dmsoK]«): 8 8.98 (IH, bs), 8.82 
(3H. t), 7.57 (IH, s), 7.52 (IH. d), 7.41 (2H, m), 7.28 (2H, m), 7.16 (IH, s), 6.99 (IH, 
m), SJ25 (IH, bs). 4.11 (2H, d), 3.67 (IH. dd), 3.40 (4H, m), 2J21 (2H. m), 1.92 (IH, 
m), 1.54 (IH, m), 1.39 (IH, m), 0.88 (6H, m). 

2-<3-Isoquinolin-4-yl-phen3i)-4-meaQd-pentanoic add cyanomethyl-amide 
(Con5)ound 186) 'HNMR (dmso-ds): 8 935 (IH. s), 8.83 (IH, t), 8.43 (IH, s). 8.23 
(IH, d), 7.80 (3H, m), 7.47 (4H, m),- 4.12 (2H. d), 3.72 (IH, dd), 1.90 (IH, m). 1.58 
(IH, m), 1.43 (IH, m), 0.89 (6H, m). 

4TMe0i^-24[4'-<toltten&-3-sulf<mylammo)-bq)heD^-3-yl]-pe^ add 
25 cyanomediyl-amide (Conqjound 187) ^HNMR (dmso-dfi): 8 1037 (lH,s), 8.76 (IH, 
tX 7.60 (2H, m), 7,48 (6H, m), 732 (IH. t), 720 (3H, m), 4.09 (2H, d), 3.63 (IH, m), 
1.90 (IH. m), 1.52 (IH, m), 137 (IH, m), 0.87 (6H, m). LOMS; M+1: 476. 

4-Meth;^-2-<4-mtto-bq>]im^-3-^p6(iitauoic add cyanometh^-amide 
(Conqwund 189) *HNMR (dmso-dg): 8 8.83 (IH, m), 833 (2H, d). 7.93 (2H. d). 
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7.70 (IH, s), 7-66 (IH. m). 7.48 (IH. t), 7.40 (IH, m), 4.11 (2H, d), 3.71 (IH, dd), 
1.94 (IH, m), 1.57 (IH, m). 1.41 (IH, m), 0.90 (6H, m). LC/MS: M+1: 352. 

2-(2^4'TDiiiiethoxy-biphem^-3-yl)-4-mefliyl-^e^^ add cyanomefliyi- 
amide (Conqwund 190) 'HNMR (dmso-ds): 5 8.75 (IH, s), 7.32 (2H, d), 7J28 (IH, 
5 s), 7. 18 (2H, m), 6.60 (2H. m), 4.09 (2H, m), 3.78 (3H, s), 3.73 (3H, s), 3.60 (IH, m), 
1.85 (IH, m), 1.53 (IH, m), 1.38 (lH,ffl), 0.86 (6H, m). LOMS: M+1: 367. 

2-(4'-Methoxy-bq)hQiyl-3-yl)-4-meth^-pentanoic add cyanomethjd-amide 
(Conqwund 191) 'HNMR (dmso-dfi): 6 8.79 (IH, t), 7.57 (2H, d), 7.53 (IH, s), 7.46 
(IH, d). 7.36 (IH, t), 7.23 (IH. d), 7.04 (2H, d), 5.22 (2H,.s), 4.11 (2H, d), 3.79 (3H, 
10 s), 3.65(1H, dd), 1.92 (IH, m), 1.55 (IH, m), 1.40 (IH, m), 0.88 (6H, m). LGMS: 

• M+1: 337. 

2-^4-Ammo-4>iphaiyl-3-yl)-4-methyl-pezitaQoic add cyanomethyi-amide 
(Compound 192) 'HNMR (dmso-d<5): 5 8.75 (IH, t), 7.45 (IH, s), 736 4H, m), 0.81 
(IH, d),: 6.63 (2H, d), 4.10 (2H. d), 3.61 (IH, dd), 1.89 (IH, m), 1.53 (IH, m\ 1.39 
15 (IH, m), 0.88 (6H, m), LC/MS: M+1: 322. 

• 2-^3-Aiiimo-bq>henyl-3-yl)-4Tmelhyl-peutai^ add cyanometfayl-aQiide 
(Conqjound 193) *HNMR (dmso-d<i): 5 8.80.(1H, t), 7.49 (IH, s), 7.36 (2H, m), 

• 7.25 (IH, d), 7.09 (IH, t), 6.80 (IH, t), 6.73 (IH, d), 6.55 (IH, m), 5.15 (2H, s), 4.11 
(2H, m), 3.65 (IH, dd), 1.91 (IH, mX 1.54 (IH, m), 1,42 (IH, m), 0.88 (6H. m). 

20 LCTMS: M+1: 322. 

4-Metiiyl-2<-(3'-nitro-biphm^-3-;^)-peDtaiK)ic add cyanomediyl-amide 
(Compound 194) ^HNMR (dmso-d«): 5 8.83 (IH, t), 8.41 (IH, t), 8.24 (IH, m), 8.13 
(IH, m), 7.78 (IH, t). 7.69 (IH, s), 7.66 (IH, m), 7.48 (IH. t), 7.39 (IH, d), 4.12 (2H, 
mX3.72 aH^dd)».1.95 Q^E^m), 1.57 (IH, m), 1.41 (IH, m), 0.89 (6H, 6H). LC/MS: 

25 M+1: 352. 

4-Metiiyi-2-<4'-«ul&mo^4)qdiea^-3-^)^)€nlancnc add <^anometfiyl-amide 
(Compoimd 195) 'HNMR (dmso-de): 5 7.86 (4H, dd), 7.64 (IH, sX 7.60 (IH, d), 
1.42 (3H, m), 4.12 (2H, s), 3.70 (IH, dd), 1.92 (IH. m), 1.56 (IH, m). 1.41 (IH, m), 
0.89 (6H, m). IXVMS: M: 385.9. 
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2--(5-Acetyi-2-mcHpholin-4-yl-bipheayl-3-yl)-4-methyl-pmtan acid 
cyanomethyl-amide (Conqiotmd 196) ^HNMR (dmso-dfi): 8 8.83 (lE^ t), 7.90 (IB; 
m), 7.69 (IH, s), 7.63 (IH, s), 7.43 (3H, m), 7.30 (IH, m), 7.13 (IH, d), 4.10 (2H, d), 
3.65 (IH, m), 3.49 (4H, bs), 2.81 (4H, bs), 2.53 (3H, s), 1.95 (IH, m), 1.56 (IH, m), 
. 5 1.43 (lH,m), 0.89 (6H,m).LCyMS:M+l: 434. 

■^-(cyanomethyl)-4-methyl-2-[3-(2-metbyI-6-qpinolmyl)pheai 

(Compound 197) *H NMR (400 MHz, d^-DMSO): 6 8.82 (t, y=» 5.1 Hz, IH), 832 (d, 
/= 8.3 Hz, IH), 8.17 (s, IH), 8.00 (s, 2H). 7.73 (s, IH), 6.67 (d, J= 7.6 Hz, IH), 
7.47-7.43 (m, 2H), 7.34 (d, J = 7.5 Hz, IH), 4.12 (d, J = 5.2 Hz, 2H), 3.71 (dd, J 
10 7.5, 7.5 Hz, IH), 2.66 (s, 3H). 2.01-1.93 (m, IH), 1.62-1.54 (m, IH), 1.44-1.39 (m, 
IH), 0.90 (dd, 6.7, 6.7 Hz, 6H); MS (-ESI) m/z 370.4 (M-H)'. 

iV'-(cyaiu>methyl)-4-meth)d-2-[3-(3-quiiiolmyl)pheayl]pa]t^^ 
(Command 198) 'H NMR (400 MHz, dfi-DMSO): 5 9.22 (s, IH), 8.84 (t, 5.1 Hz, 
IH), 8.61 (s. IH), 8.07 (t, 7= 6.7 Hz, 2H), 7.79-7.73 (m, 3H), 7.65 (t, /= 7.3 Hz, IH), 
15 7.50 (t, 7.6 Hz, IH), 7.40 (d, 7.6 Hz, IH), 4.13 (d, J= 4.8 Hz, 2H), 3.74 (dd, J= 
. 7.5, 7.5 Hz, IH), 2.02-1.94 (m. IBQ, 1.63-1.56 (m, IH), 1.47-1.40 (m, IH), 0.90 (dd, / 
» 7.0 Hz, 6S); MS (-ESI) m/z 306.0 (M-H)' 

i\^-(cyaQometliyi)-2-[3-(l^-mdol-5-yl)phmyl]-4-metfa^>«i^^ 
(Canq)Oimd 199) 'H NMR (400 MHz, d«-DMSO): S 11.15 (s, 1^), 8.80 (t, J» 6.4 
20 Hz, IH), 7.77 (s, IH), 7.59 (s, IH), 7.51-7.45 (m, 2H), 736-7.34 (m, 3H), 7.21 (d, J= 
7.8 Hz, IH), 6.48 (s, IH), 4.11 (d, J = 3.2 Hz, 2H), 3.67 (dd, 7 = 7.4, 7.4 Hz, IH), 
1.95-1.90 (m, IH), 139-1J2 (m, IH), 1.44-1.39 (m, IH), 0.89 (dd, 6.6, 6.6 Hz;, 
6H); MS (-ES1) m/z 3443 (M-H)'. 

4-|X;<ert'-butoxycaib<ni^ammojr3Hl~{[(cy3iKm^ 
25 meth^iityl>l,r-bq)hfiayl (Conqwund 200) 'H NMR (400 MHz, d«-DMSO): 5 8.80 
(t, J = 5.1 Hz, 1H), 7.69 (d, 8.0 Hz, 2H), 7.60 (s, IH), 7.55 (d, J= 7.6 Hz, IB), 
7.44-737 (m. 3H), 731 (d, J= 7.8 Hz, IH), 4.12 (d, 7= 3.6 Hz, 2H), 3.69 (dd, J= 
7.4, 7.4 Hz, IH), 1.96-1.90 (m, IH), 1J9-1.52 (m, IH), 1.43-137 (m, lOH), 0.88 (dd, 
6.8, 6.8 Hz, 6H); MS (-ES1) m/z 420.1 (M-H)'. 
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4-{[(teit-butoxycaii)onyl)aiimio]meaiyl}-3'-(l- 
{[(cyanometli)l)amino]cariKm)4}-3-methylbutyl>14'-bi^ (Coiiq>oimd 201) 'H 
NMR (400 MHz, dfi-DMSO): 8 8.79 (br s, IH), 7.58-7.26 (m, 9H), 4.16 (d. J= 5.2 
Hz, 2H), 4.11 (br s, 2H), 3.67 (dd, 7= 7.2, 7.2 Hz, IH), 1.95-1.91 (m, IH), 1.57-1J3 
5 (m, IH), 1.40-133 (m, 10 H), 0.88 (dd. J = 6.7, 6.7 Hz, 6H); MS (-ESI) m/z 434.6 
(M-H)'. 

2^;44a^liIM)mefll3i)[l ,r-bq»lieuyi]-3-yl]-J\f<cyanometh)i)-4- 
melhy^entanamide (Compound 202) ^H NMR (400 MHz, d«-acetone): 5 8.01 (br s, 
• IH), 7.55 (s, IH), 7.57 (d, / = 8.0 Hz, 2H), 7.51 (d, J = 7.5 Hz, IH), 7.43 (d, J = 8.0 
10 Hz,2H),738(t,J = 7.6Hz,lH),733(d,J=7.9Hz,lH),4.46(s,2H).4.17(dd,J= 
27-6, 17.5 Hz, 2H), 3.76 (dd, J = 8.7, 8.7 Hz, IH), 2.10-1.94 (m. IH), 1.70-1.63 (m., 
. IH), 1.53-1.46 (m, IH), 0.91 (dd, J = 635, 3.5 Hz, 6H); MS (-ESI) m/z 334.4 (M-H)". 
Ar-(cvanometfayi)-4-methyl-2-[3-(l-methyl-l/f-mdol-S-yl)]iheny1]pftntanami^ 
(Compound 203) 'H NMR (400 MHz, d<j-DMSO): 6 8.81 (t, / = 5.4 Hz, IH)^ 7.79 (s, 
15 IH), 7-62 (s, IH), 7.53-7.49 (m, 2H), 7 A3 (d, / = 8.5 Hz, IH), 739-7.34 (m, 2H), 
7 23 id, J = 7.5 Hz, IH), 6.49 (d, J = 2.8 Hz, IH), 4.13 (dd, / = 53, 22 Hz, 2H), 3.80 
(s, 3H), 3.68 (dd, J= 7.6, 7.6 Hz, IH), 1.98-1.91 (m, IH), 1.61-1.53 (m, IH), 1.46- 
139 (m, IH), 0.89 (dd, J= 6.6, 6.6 Hz, 6H); MS (-ES1) m/z 359.2 (M-H)'. 
2-f3-(7-nitlX)-lir-indol-5-yl)phmyl]-A^-^cyanomethy1>^methy1p ^ 

20 (Compound 204) 'H NMR (400 MHz, ds-DMSO): 5 11.99 (s, IH), 8.84 (t, / = 5.5 
Hz, IH), 835 (s, IH), 8.30 (d, J= 1.3 Hz, IH), 7.70 (s, IH), 7.63 (d, J= 7.8 Hz. IH), 
7.57 (t, y = 2.7 Hz, IH), 7.43 (d, / = 7.7 Hz, IH), 732 (d, J = 7.7 Hz, IH). 6.80 (dd, / 
= 3.0, 1.8 Hz, IH), 4.13 (dd, J = 5.4, 3.4 Hz, 2H), 3.72 (dd, ^ = 8.6, 6.6 Hz, IH), < 
2.00-1.93 (m. IH), 1.61-1.53 (m, IH), 1.46-138 (m, IH), 0.89 (dd, J= 6.9, 6.9 Hz, 
25 6H); MS (-ESI) m/z 389.0 (M-H)'. 

JV-(cymome%l)-4-meihyl-2-[3-(7-nitib-23-dihydro-l^-indol^^ 
yQphenylJpeotanamide (Confound 205) 'H NMR (400 MHz, de-DMSO): S 8.80 (t. J 
= 5.4 Hz. IB), 8.07 (s, IH), 7.86 (s, IH), 7.60 (s, IH), 7.54 (s, IH), 7.46 (d, J = 7.7 
Hz, IH), 735 (t, y = 7.6 Hz, U^. 7.24 (d, 7 = 7.6 Hz, IH). 4. 1 1 (dd, J = 53, 2.9, Hz, 
30 2H), 3.79 (t, J = 8.4 Hz, 2H), 3.66 (dd, J = 8.2, 6.9 Hz, IH), 3.16 (t, /= 83 Hz, 2H), 
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1^7-1.89 (m, IH), 1.57-1.49 (m, IH), 1.43-1.35 (m, IH), 0.88 (dd, J = 6.8. 6.8 Hz, 
6H); MS (-ES1) m/z 391.3 (M-H)" 

2-r3-(7-amino-lg-indol-5-vl)pheayl]-J^-((ryanomefliyl)-4-me^ 
(Conqwund 206) 'H NMR (400 MHz, dc-DMSO): 8 10.69 (s, IH), 8.80 (s, IH), 7.53 
5 (s, IH). 7.42 (d, y = 7.1 Hz, IH), 7.34-7.27 (m, 2H), 7.17 (d, / = 7.1 Hz, IH), 7.03 (s, 
IH), 6.60 (s, IH), 6.36 (s. IH), 5.16 (s. 2H), 4.1 1 (br s, 2H), 3.64 (dd. / = 7.3. 7.3 Hz, 
IH). 1.97-1.89 (m. IH), 1.57-1.51 (m, IH), 1.43-1.39 (m, IH). 0.89 (dd, /= 6.3, 6.3 
Hz. 6H); MS (-ESI) m/z 358.8 (M-H)'. 

iV^(cyanomethyl)-2-(3-{3-[(dimethylammo)methyl]-lF-mdol-5->d}phenyI)-4- 
10 methyipentanamide (Ck)nipoimd 207) 'H NMR (400 MHz. d^-acetone): 5 10.18 (s, 
• • IH). 7.94 (br s, 2H), 7.66 (s. IH), 7.53 (d, / = 7.8 Hz, IH). 7.46 (d, J = 8.4 Hz, IH), 
7.40-7.34 (m, 2H). 7.30-7.26 (m. 2H), 4.19 (dd. J = 11.5, 5.8 Hz. 2H). 3.76 (dd, ^ = 
7.7, 7.7 Hz. IH), 3.63 (s, 2H), 2.21 (s, 6H), 2.08-1.97 (m, IH), 1.73-1.65 (m, IH), 
1 .55-1 .48 (m, IH). 0.96-0.91 (m. 6H); MS (+ESI) m/z 404.4 (M+H)^ 

!AKcyaJwme<hy0-4-methyl-2-[3-(l/r-pytrolo[23-6]pyri 
yl)phenyl]pentanamide (Ccm^und 208) 'H NMR (400 MHz, dg-DMSO); 5 1 1.72 (s, 
IH). 8.80 (br s, IH), 8.48 (s, IH). 8.17 (s, IH), 7;63 (s, IH), 7.56 (d, J= 7.5 Hz, IH). 
7.51 (s, IH), 7.40 (t, J = 7.6 Hz, IH). 7.28 (d. J = 7.4 Hz, IH). 6,51 (s, IH), 4. 12 (dd, 
J = 2.4. 2.4 Hz, 2H). 3.69 (dd, J = 7.5, 7.5 Hz, IH). 1.98-1.91 (m, IH), 1.62-1.54 (m, 
IH). 1.46-1.38 (m, IH), 0.89 (dd, 7 = 6.8, 6.8 Hz, 6H); MS (-ESI) m/z 345.4 (M-H)". 

2-{3-[3-(2-aminoethyl>lH-indol-5-yl]phenyi}-i\Kcyanomeaiyl)-4- 
methyj^entanamide (Coinpoimd 209) *H NMR .(400 MHz. d^-MezCO): 
5 10.16 (cr. IH), 8.05 (s, IH), 7.86 (s, IH), 7.70 (s, IH). 7.56 (d, J = 7.2 Hz, IH), 7.45 
(d. J = 8.4 Hz, IH), 7.40-7.34 (m, 2H), 7.29 (d. J = 7.4 Hz, IH). 7.19 (s. IH), 4.18 
(dd, J = 12.0, 5.5 Hz, 2H), 3.77 (dd, J = 7.5, 7.5 Hz, IH), 3 J7-3 J3 (m. 2H), 3.07-3.03 
(m, 2H), 2.04-2.00 (m, IH), 1.72-1.65 (m, IH), 1.55-1.49 (m. IH), 0.92 (dd, J = 6.3. 
2.9 Hz, 6H) ppm; MS (+ESO m/z 41 1 .3 a^+Na)\ 

(2ii)-iV'-(cyanQmethyl)-4-me&yl-2-[4H'^meIhyl-l-pipei^^ 
3-yl]pentaiiaimde (Confound 210) ^H NMR (400 MHz, d6-DMSO): 5 8.78 (t, J = 
5.6 Hz, IH), 7.51-7.46 (m, 3H). 7.44 (d, 7 = 7.9 Hz, IB). 7.33 (t. / = 7.7 Hz, IH), 
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7.19 (d, J= 7.6 Hz, IH), 7.01 (d, J= 8.8 Hz, 2H), 4.10 (dd, J= 5.5, 2.1 Hz, 2H), 3.64 
(dd, J = 8.6, 6.7 Hz, IH), 3.19-3.15 (m, 4H), 2.47-2.44 (m, 4H), 2.22 (m, 3H), 1.94- 
1.87 (m, IH), 1.57-1.50 (m, IH), 1.41-137 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H); 
MS (+ESI) m/z 405. 1 (M+H)*. 

5 (2J2)-Ar-(cyanomeihyl)-4-me%l-2-[4Hl-piperazmyl)[l,l'-biphen3d]-3- 

yljpentanamide (Conq)ound 2 1 1) *H NMR (400 MHz, d6-DMSO); 5 8.80 (t,J = 5.5 
Hz, IH), 7.52-7.46 (m, 3H), 7.43 (d, J = 7.8 Hz, IH), 733 (t, J = 7.7 Hz, IH), 7,19 
(d, /= 7.6 Hz, IH), 6.99 (d, ^= 8.8 Hz, 2H), 4.11 (dd,^= 5.5, 2.2 Hz, 2H), 3.64 (dd, 
J= 8.6, 6.7 Hz, IH), 3.10-3.06 (m, 4H), 2.85-2.82 (m, 4H), 1.96-1.88 (m, IH), 1.58- • 
10 1.50 (m, IH), 1.42-136 (m, IH), 0,88 (dd, 7 = 6.8, 6.8 Hz, 6H); MS (+BSI) m/z 391.2 
(M+H)*. 

JV^c3^ometh)d)-4-methyl-2-[3-(6-quino%yl)phenyl]pentanainide 
(Compound 212) 'H NMR (400 MHz, dfi-MejCO): 5 8.90 (dd, J = 4.1, 1.7 Hz, IH), 
8.38 (d, J = 8.6 Hz, IH), 8.20 (d, J = 1.8 Hz, IB), 8.12 (d, J = 8.8 Hz, IH), 8.06 (dd, J 
15 = 8.8, 2.0 Hz, IH), 7.95 (s, IH), 7.83 (s, IH), 7.70 (dd, J = 8.2, 1.4 Hz, IH), 7.52 (dd, 
J = 83, 4.2 Hz, IH), 7.47 (t, J = 7.6 Hz, IH), 7.42 (d, J = 7.6 Hz, IH), 421 (dd, J = 
6.0, 6.0 Hz, 2H), 3.82 (dd, J .= 7.7, 7.7 Hz, IH), 2.1 1-2.04 (m, IH), 1.74-1.66 (m, IH), 
1.55-1.49 (m, IH), 0,93 (d4 J = 6.6, 3.2 Hz, 6H) ppm. MS (+ESI) m/z 358.1 (M+H)*. 
i\r-(cyanomethyl)-3-cyclopropyl-2-[4H4-methyl-l-pipa:azinyO[l,l -biphe^^ 
20 3-yl]propaiiamide (Conqwund 213) *H NMR (400 MHz, dfi-MezCO): 5 7.98 (t, J = 
5.4 Hz, IH), 7.60 (s, IH). 7.51 (d, J = 8,8 Hz, 2H), 7,45-7.47 (m, IH), 7.33 (t, J = 7.6 
. Hz, IH), 7.26 (d, J = 7.6 Hz, IH), 7,00 (d, J = 8.8 Hz, 2H), 4.19 (dq, J = 5.9, 17,4 Hz, • 
2H), 3.73 (dd. J = 6.4, 8.6 Hz, IH), 3.19-331 (m, 4H), 2.47-2.49 (m, 4H), 2.24 (s, 
3H), 1.96-2.05 (m, IH), 1.64-1.70 (m, IH), 0.64-0.70 (m, IH), 0.34-0.43 (m, 2H), 
25 0.03-0.15 (m,2H)ppm; MS (+ESI) m/z 404,2 (M+H)*. 

iV^cyanomeflijd)-4-me%l-2-[4'-(lA3,6-tetrahydix>-4-pyridm 
hipheaiyl]-3-yl]pe3itanamide (Compound 214) 'H NMR (400 MHz, dd-MeaCO): 5 
• 8.06 (s, IH). 7,68 (s, IH), 7.60 (d, J = 8.4, 2H), 7.55-7,51 (m, 3H), 7,41-7.33 (m, 2H), 
6,25 (d, J .= 1.4 Hz, IH), 4.18 (dd, J = 10.6, 5,8 Hz, 2H), 3,78 (dd. J = 7,7. 7,7 Hz, 
30 IH), 3.46-3.45 (m, 2H), 3.03-3.00 (2H), 2.42-2.41 (m, 2H), 2.08-2,01 (m, IH), 1.71- 
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1.64 (m, IH), 1.54-1.47 (m, IH), 0.92 (dd, J = 6.6, 3.2 Hz, 6H) ppm; MS (+ESI) m/z 
388.2 (M+H)*. 

iASjf-N-icysaiomisQiyl^ 
3-yl]hexanaimde (Compound 215) NMR (400 MHz, d6-Me2CO): 5 8.75, 8.68 (t, 
5 t, J = 5.4, 5.0, IH), 7.63 (s, IH), 7.51 (d, J = 8.7 Hz, 2H), 7.43-7.45 (m, IH), 7.28- 
7.35 (m, 2H), 7.01 (d, J = 8.7 Hz, 2H), 4.06-4.21 (m, 2H), 3.79-3.85 (m, IH), 3.20- . 
3.23 (m, 4H), 2.48-2.51 (m, 4H), 2.25 (s, 3H), 2.18-2.22 (m, 03H), 1.14-1.52 (m. • 
4.51^, 0.81-0.93 (m, 6H) ppm . 

• (2/f)-JV-(cyanomethyl)-2-{4'-[4-(2-hydroxyethyl)-l-pipaazin3d][l,r- 
10 bq)hraiylJ-3-yl}-4-methylpeDtaiiamide (Conqjound 216) 'H NMR (400 MHz, d^- • 
MezCO): 8 7.91 (t, J = 5.4 Hz, IH), 7.60 (s, IH), 7.52 (d, J = 1.9 Hz, 2H), 7.51 (d, J = 
■> 2.0 Hz, IH), 7.46 (m, IH), 7.34 (t, J = 7.7 Hz, IH), 7.26 (d, J = 7.7 Hz, IH), 7.02 (d, J 
= 8.8 Hz, 2H), 4.18 (dd, J = 10.4, 5.8 Hz, 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 3.63 (t, J 
. = 5.8 Hz, 2H), 3.25-3.21 (m, 4H), 2.65-2.62 (m, 4H), 2.53 (t, J = 5.8 Hz, 2H), 2.06- 
15 1.98 (m, IH), 1.70-1.62 (m, IH), 1.53-1.46 (m, IH), 0.91 (dd, J = 6.6, 3.0 Hz, 6H) 
• ppm; MS (+ESI) m/z 435.1 (M+H)*. 

JV-(cyanome*hyl)-4-methyl-2-[2Kl-l>iperazinyl)[l,r-bipheayQ^ 
5i]pentanamide (Compound 217) *H NMR (400 MHz, d^-DMSO): 8 8.79 (t, J = 5.6 . 
Hz, IH), 7.62 (s, IH), 7.39-720 (m 4H), 7.14 (d, J = 6.4 Hz, IH), 7.06-7.01 (m, 2H), : 
20 4.09 (dd, J = 5.2, 5.2 Hz, 2H), 3.62 (dd, J = 7.7, 7.7 Hz, IH), 2.50 (hr. s, 42^, 2;49 (br. 
• s, 4H), 1.95-1.87 (m, IH), 1.57-1.50 (m, IH), 1.43-136 (m, IH), 0.88 (dd, J=5.9, 5.9 
Hz, 6H) ppm; MS (+ES^ m/z 391.1 (M+H)*. 

. (2R>i^-(cyanQmetii^)-4-methyl-2-{3-[6-(l-piperazin3^3-pyridin)i]pl^ 
peulanaimde (Compound 218) 'H NMR (400 MHz, dg-M^CO): 8 8.41 (d, J » 2.4 
25 Hz,lH),7^1(s,lH),7.78(dd,J = 8.9,2.6Hz,lH),7,59(s,lH),7.46(d,J==7.7Hz, 
IH), 136 (t, J = 7.6 Bz, IH), 7.29 (d, J = 7.6 Hz, IH), 7.23 (d, J = 73 Hz, IB), 6.84 
(d, J = 8.9 Hz, IH), 4.19 (dd, J = 5 J, 3JJ Hz, 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 3.54- 
3.50 (m, 4H), 2.90-2.87 (m, 4H), 2.08-1.98 (m, HQ, 1.70-1.62 (m, lEQ, 1^53-1.46 (m, 
IB), 0.91 (dd, J = 6.6, 3.5 Hz, 6H) ppm; MS (+ES3) m/z 393.1 (M+H)*. 
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(2«>i\KcyaiiomethyI)-4-methyl-2-[4H4i)yridinyl)[lJ'^^^ 
yljpentanamide (Compound 219) 'H NMR (400 MHz, d^-MezCO): S 8.64 (dd, I « 
4.5, 1.6 Hz, 2H), 8.02 (s, IH), 7.88 (d, J = 8 J Hz, 2H), 7.79 (d, J = 8.3 Hz, 2H), 7,74 
(s, IH), 6.70 (dd, J = 4.6, 1 .6 Hz, 2H), 7.62-7.68 (m, IH), 7.46-7.39 (m, 2H), 4.20 (dd, 
5 J = 7.5, 5.9 Hz, 2H), 3.81 (dd, J = 7.7, 7.7 Hz, IH), 2.10-2.02 (m, IH), 1.73-1.66 (m, 
IH), 1.55-1.48 (m, IH), 0.93 (dd, J = 6.6, 3.5 Hz, 6H) ppm; MS (+ESI) m/z 384.0 
(M+H)*. 

(2R>JV-(cyanDmethyl>2-{4'-[4-(2-hydioxy-2-inethylpropyl)-l- 
pq)erazinyl][l,r-biphenyl]-3-yl}-4-methy^>eatanainide (Conqioimd 220) ^H NMR 
10 (400 MHz, d6-Me2CO): 6 7.91 (s, IH), 7.60 (s, IH), 7.51 (d, J = 8.7 Hz, 2H), 7.46 (d, 
J = 7.7 Hz, IH), 7.34 (t. J = 7.6 Hz, IH), 7.26 (d, J = 7.6 Hz, IH), 7.01 (d, J = 8.7 Hz, 
2H), 4.17 (dd, J = 1 1.5, 5.8 Hz, 2H), 3.74 (dd, J = 7.7, 7.7 Hz, IH), 324-321 (m, 4H), 
2.77-2.74 (m, 4H), 2.34 (s, 2H), 2.07-1.99 (m, IH), 1.70-1.63 (m, IH), 1.53-1.46 (m, 
IH), 1.17 (s, 6H), 0.91 (dd, J = 6.6, 2.9 Hz, 6H) ppn^ MS (+ESI) m/z 384.0 (M+Hf. 
15 iV-(cyanometiiyI)-4-methyl-2-[4'-(4-pq)eridinyl)[l,r-biphen;^]-3- 

yllpentanamide (Conq)Ound 221) 'H MMR (400 MHz, d^-DMSO): 88.82 (t, J = 5.1 
Hz, IH), 7.55-7.52 (m, 3H), 7.48 (d, J = 7.4 Hz, IH), 7.37 (t, J = 7.5 Hz, IH), 7.31 (d, 
J = 7.6 Hz;, 2H), 726 (d, J = 7.3 Hz, IH), 4.10 (dd, J = 3.0, 3.0 Hz, 2H), 3.66 (dd, J = 
7.4, 7.4 Hz, IH), 3.06-3.02 (m, 2H), 2.63-2.57 (m, 3H), 1.96-1.88 (m. IH), 1.72-1.69 • 
20 (m, 2H), 1.58-1.49 (m, 3H), 1.43-136 (m, IH), 0.88 (dd, J = 6.8, 6.8 Hz, 6H) ppm; . 
MS (+ESI) m/z 390.9 (M+H)*. 

4-Mediyl-2-[4'^4-mel]i^-piperaziiirl-yl)-biphm^-3-yl]-pentaaoic acid 

cyaiKunethyl-amide (Coiqpoimd 222): 'H tMR. (DMSO): 5 0.82-0.87 ppm (m, 6 fiQ, 
5 1.32-1.41 ppm (m. 1 H), 5 1.46-1.55 ppm (m, IH), 8 1 .83-1.94 ppm (m, 1 H), 8 2.2 ' • 
25 ppm (s, 3 B), 8 2.4 ppm (s, 4 H), 8 3.15 ppm (s, 4 H), 8 3.58-3.63 ppm (t, IH), 8 4.08- 
4.09 ppm (d,m, 2 H), 8 6.98-7.00 ppm (d^ 2 H), 8 7.15-7.17 ppm (d, IH), 8 7.28- 
733 ppm (tjn, 1 H), 8 7.40-7.47 ppm (m, 4 H), 8 8.75-8.78 ppm (t,m, 1 B). LCZMS 
(405.2 M4H^. 
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2- {4'-[4-(2-Hydioxy-efliyl>pipOT2m-l-yl]-bi^^ 
praitaaoic acid (l*cyano-cyclopropyl)-amide (CoiiqK>iind 223): MMR O^MSO): 5 
0.83-0.86 ppm (m, 6 H), 5 0.93-1.05 ppm (m. 2 H), 5 131-L54 ppm (m, 4 H), 8 1.81- 
L91 ppm (m, 1 H), 6 2.41-2.55 ppm (m, 12 H), 5 3.15 ppm (s, 4 H), 6 3.47-3 J5 ppm 
5 (m, 4H)„ 8 6.97-7.00 ppm (d^ 2 H), 8 7.13-7.15 ppm (d, IH), 5 7.28-7.33 ppm (t,m, 
1 H), 8 8.98ppm (s, 1 H). LC/MS (460.8 M+H*). 

4-^Melhyl-2-[3'-(4-methyl-pipera2m-l-yl)-biphenyl-3-y^^ add 
cyanmnethyl-amide (Confound 224): I>)MR (DMSO): & 0.83-0.88 ppm (m, 6 H), 
5 1.33-1.42 ppm (m. 1 1^, 8 1.47-1.56 ppm (m. IH), 8 1.85-1.95 ppm (m, 1 H), 5 2.2 
10 ppm (s, 3 H), 5 2.44 ppm (s, 4 H), 5 3.17 ppm (s, 4 H), 5 3.62-3.66 ppm (t, IH), 8 
4.08-4.09 ppm (d^m, 2 H), 6 6.90-6.93 ppm (d, 1 H), 8 6.96-6.99 ppm (d, 1 H), 8 7.06 

m 

ppm (s, 1 H), S 133-129 ppm (m, 2H), 8 7.31-7.37 ppm (t,d, 1 H), 5 7.45-7.5 ppm 
(m, 2 H), 8 8.75-8.79 ppm (m, 1 H). LCVMS (404.8 M+H*). 

2-(3-{2-[4-(2-HydK>xy-ethyl)-pq)erazm-l-yl]-lMazol-4-yl}-phmy^ 
15 peutanoic acid (l-cyaoiO-cycloprop^amide (Conytound 225): NMR (DMSO): 8 
0.82-0.86 ppm (m, 6 H), 8 0.94-1.05 ppm (m. 2 IQ, 8 13-1.51 ppm (m, 4 H), 8 1.82- . 
1.91 M)m (m, 1 H), 8 323-3.27 ppm (m, 4 H), 8 3.4-3.76 ppm (m, 14 H), 8 4.03-4.08 
ppm (d, 2 H), 8 7.18-7.2 ppm (d, 1 H), 8 7.28-7.03 ppm (d, 1 H), 8 7.33 ppm (s, 1 H), 
. 8 7.67-7.70 ppm (d. 1 H), 8 7.73 ppm (s, 1 H), 8 9.01 ppm (s, 1 H). LCYMS (468.2 • 
20 NH-H*). 

2-Bq>hen^-3-yi-4-meQi^-peiitaiioic add (cyano-mettiyl-mediyQ-amide 
(Compoimd 226) *H KMR pi^O): 8 0.85-0.9 ppm (t, 6 H), 8 1.32-134 ppm (d. 2 
H), 8 134-1.44 ppm (m, 2 H), 8 1.49-1.58 ppm (m, 1 H), 81.87-1.96 ppm (m, 1 H), 8 
3.6-3.65 ppm (t, 1 BQ, 8 4.59-4.69 ppm (m, 1 H), 8 7.25-7.60 ppm (m, 9 H), 8 8.84- 
25 8.87 ppm (d, 1 H). LC/MS (321 M+H*). 

2-Bq>lim;^-3-yl-4-m^yl-pentanoic acid (l-cyano-3-m]^y]su]&u^-pn^^ 
amide (CQmpotmd 227) NMR (DMSO): 8 0.86-0.9 ppm (t, 6 H), 8 1.34-1.49 ppm . 
(m. 1 H)» 8 1.5-1.6 ppm (m, 1 IQ, 8 1.86-2.03 ppm (m, 6 H)» 8 2.28-Z33 ppm (t, 2 H), 
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8 3.61-3.66 ppm (t, 1 H), 5 4.72-4.79 ppm (nii 1 H), 5 7.25-7.60 ppm (m, 9 H), 5 
8.85-8.87 ppm (d, 1 H). LCMS (381 M+H*)- 

[5-{2-Bq>heayl-3-^-4-metfayl-peaitan0)daiiiino)-5-cyano-pmtyi]-ca]i)ai^ 
acid ben2yl ester (Compound 228): 'H NMR (DMSO): 5 0.84-0.89 ppm (m, 6 H), 6 
5 1.12-1.74 ppm (m. 8 H), 6 1,86-1.96 ppm (m, 1 H), 6 2.81-2.85 ppm (m, 1 H), 8 2.92- 
2.96 ppm (m, 1 H), 8 3.62-3.67 ppm (m, 1 H), 8 4.57-4.69 ppm (m, 1 H). 8 4.93-4.97 
ppm (m, 2 H), 8 7.16-7.59 ppm (m, 14 H), 8 8.8-8.84 ppm (m, 1 H). LCVMS (512.2 

. 4-Methyl-2-[3-(4-meSiyl-pipeFazm-l-yl)-phQa^]-pentaDioic acid cyanomethyl- 
10 . amide (Compoimd 229): 'H NMR (DMSO): 8 0.81-0.85 ppm (Mn, 6 H), 8 1.27-1.47 
ppm (m, 2 H), 8 1.78-1.87 ppm (m, 1 H), 8 2.18 ppm (s, 3 H), 8 2.41 ppm (m, 4 H), 8 
. 3.04-3.08 ppm (m, 4 H), 8 3.45-3.50 ppm (t, 1 H), 8 4.05^.07 ppm (d, 2 H), 8 6.66- 
6.68 ppm (d, 1 H), 8 6.73-6.76 ppm (d, 1 H), 8 6.82 ppm (s, 1 H), 8 7.06-7.1 1 ppm (t, 
1 H), 8 8.64-8.68 ppm (t, 1 H). LC/MS (329.4 M+H*). 
15 2-Bq}lienyl-3-yl-4-methyl-peDtanoic add (l-cyaiK>-p^tyl)-amide (Compomid 

230): 'H NMR (DMSO): 8 0.81-0.89 ppm (m, J2 H), 8 1.09-132 ppm (m, 12 H), 8 
1.68-1.95 ppm (m. 5 H), 8 3.62-3.67 ppm (t, 1 B^, 8 4.6-4.72 ppm (m, 1 H), 8 4.82- 
4.87 ppm (t, 1 H), 8 7.24-7.61 ppm (m, 9 H), 8 8.8-8.86 ppm (t, 1 H). LC/MS (363 

20 4-Melliyl-2-(3-pq)aa2m-l-^-b9hea.yl-3-yQ-pentanoic acid cyanomeQiyl- 

. amide (Conqraund 231): *H NMR PMSO): 8 0.84-0.87 ppm (m, 6 8 1.03-1.08 
ppm (t, 1 B), 8 133-1.41 ppm (m, 1 H), 8 1.46-1.55 ppm (m, IH), 8 1.84-1.93 ppm 
(m, 1 H), 8 2.3 ppm (s, 8 IQ, 8 3.23 ppm (m, 49), 8 3.39 ppm (m, 4 H), 8 3.55 ppm 
(m, 1 H), 8 3.62-3.72 ppm (1 H), 8 4.08-4.95 ppm (m, 1 H), 8 6.96-6.99 ppm (d, 1 H), 

25 8 7.06-7.09 ppm (d, 1 H), 8 7.13 ppm (s, 1 H), 8 7.25-739 ppm (m, 3 H), 8 7.44-7^7 
ppm (m, 2 IQ» 8 8.78-8.82 ppm (t, 1 H). LC/MS (391.07 M+H^. 

4-{3'<{l-(CymQme)hyi-ca]j}amo^3-m6t]i^-bi]t^]-biphen^-3-yl)- 
pipe3cazme-l-cadM»cylic add tect-butyi ester (Conqtomid 232) : NMR (DMSO): 8 
0.84-0.88 ppm (tjoi. 6 H), 8 1.03ppm (m, 2 H), 8 1.12-1.17 ppm (1;m. 1 H), 8 1.4 ppm 
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(s, 10 H), 5 1.45-1.56 ppm (m, 1 H), 6 1.86-1.96 ppm (m, 1 H), 5 3.13 ppm (m, 4 H), 
8 3.29 ppm (m, 1 H), 5 3.45 ppm (m, 1 H), 5 3.62-3.67 ppm (t, 1 H), 5 4.08-4.10 ppm 
(in, 2 H), 6 6.92-6.95 ppm (d, 1 H), 5 7-7.03 ppm (d, 1 H), 5 7.09 ppm (s, 1 H), 5 
7.24-7.29 ppm (t, 1 H), 5 7.32-7.37 ppm (t, 1 H), 6 7.46-7.5 ppm (m, 2 H), 5 8.77 ppm 
5 (m, 1 H). LC/MS (490.4 M+H*). 

2-(5-{4-[4-(2-Hydroxy-eth^)-pipa:azin-l-yl]-phemyl}-pyndm-3-^)-4-m6fh^ 
pexttanoic acid Qraoometbjd-amide (Compomid 233) NMR (DMSO): 5 0.84-0.89 . . 
ppm (t, 6 H), 6 132-1.43 ppm (m, 1 H), 5 1.51-1.60 ppm (m, 1 H), 5 1.87-1.97 ppm 

• • (m, 1 H), 5 2.4-2.5 ppm (m, 6 H), 8 3.17 ppm (s, 4 H), 8 3.49-3.53 ppm (t, 2 H), S 

10 3.65-3.70 ppm (t, 1 H), 8 4.09-4.11 ppm (d, 2 H), 8 7-7.03 ppm (d, 2 H), 8 7.51-7.54 • 
' ppm (d, 2 H), 8 7.85 ppm (s, 1 H), 8 8.35 ppm (s, 1 H), 8 8.67 ppm (s, 1 EQ. 8 8.85- 
8.88 ppm (t, 1 H). LC/MS (436.2 M+H*). 

2-{5-[4-(4-Formyli)iperazin-l-yl)^henyl]-pyridin-3-yI}-4-methyl-peiitanoic 
acid cyanomefliyl-amide (Confound 234) NMR (DMSO): 8 0.87 ppm (m, 6 H), 8 
15 132-1.43 ppm (m, 1 H), 8 1.51-1.60 ppm (m, 1 H), 8 1.87-1.97 ppm (m, 1 H), 8 3.16- 
3.22 ppm (m, 4 H>, 8 3.5 ppm (s, 4 H), 8 3.65-3.7'ppm (t, 1 H), 8 4.09-4.1 1 ppm (m, 2 

• H), 8 7.05-7.08 ppm (d, 2 H), 8 7.54-7.57 ppm (d, 2 H), 8 7.85 ppm (s, 1 H), 8 8.06 
• ppm (£^ 1 H), 8 836 ppm (s, 1 H), 8 8.67 ppm (s, 1 H), 8 8.85-8.88 ppm (t, 1 H). 

LC/MS (420^ M+H^. 

20 4-Meth^-2-[5-(4-pq>erazin-l-yl-pheayl)-pyridin-3-yl]-perataiioic add 

cyanomethyl-amide (Campound 235) NMR (DMSO): 8 0.84-0.89 ppm (t, 6 H), 5 
13-1.41 ppm (m. 1 H). 5 1.55-1.64 ppm (m, 1 H), 8 1.88-1.98 ppm (m, 1 H), 8 3.23 
ppm (m, 4 H), 8 3.41 ppm (m, 4 H), 8 3.72-3.78 ppm (t, 1 H), 8 4. 1-4.11 ppm (d^m, 2 
H), 8 7.09-7.12 ppm (d, 2 H), 8 7.61-7.65ppm (d, 2 H), 8 8.06 ppm (s, 1 H), 8 8.45 

25 ppm (s, 1 H), 8 8.79 ppm (s, 1 H), 8 8.9-8.95 ppm (t, I H). LC/MS (392.4 M+H*). 

3Hl-(Cymome£hyl-ca]i}aiiu>yl)-3-mdhyi-batyl]-biph^ add 
methyl ester (Conqmund 236) (CDQa) NMR 8 7.95 (d, IH), 8 7.61 - 7.18 (m, 
8H), 8 6.30 (s, IH), 8 4.08(d, 2H). 8 3.74 (s, 3H), 8 3.59 (t, IH), 8 2.01 (m. IH), 8 
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1.84 (s, br, IH), 5 1.71 (s, IH), 5 1.47 (m, IH), 8 1.24 (s, IH), 5 0.89 (m, 6H). M+H* 
= 365.2 

2-[3-(23-I>ihydn}-baizo[l,4]dioxin-^yI)-phea^]-4-in^yl-pmtam add 
cyanomethyl-amide (Con^and 237) (C^hClz) 'H NMR 5 7.50 -6S0 (m. 7H), 5 
5 4.30 (m, 4H), 8 4.25 - 3.97 (m, 2H), 8 4.35(t, IH), 8 2.05 (m, IH), 8 1.86 - 1.19 (dd, 
4H), 6 0.89 (d, 6H). M+ H^ = 365.2 

. 2-[4'-(l-Hydro^-ethyi)-biph^yl-3-ylJ-4-inethyl-paitaiioic acid cyanomethyl- 
amide (Compound 238) (DMSO) NMR 8 8.78 (t, IH), 8 7.62 -7.23 (m, 8H), 8 

4.73 (m, IH), 8 4.08 (d, 2H), 8 4.07 (m, 2H), 8 3.64 (t, IH), 8 1.90 (s, br. 1H>, 8 
10 1.52(m, IH), 8 1.44 - 1.18 (m, 4H). 8 0;85 (m, 6H). M+ H^ = 351.1. 

2-(3',5'-Bis-tnfluoi(mieftyl4}q>heayl-3-yl)^methyl-pe^ acid 
cyanomethyl-amide (Conqraund 239) . (pMSO).'H NMR 8 8.78 (m, IH), 8 8.25 (s, 
2H), 8 8.09 (s. IH), 8 7.70 (m, IH), 8 7.50 - 7.37 (m. 2H), 8 4.01 (m, 2H), 8 3.70 (m, 
IH), 8 1.94(s, IH), 8 1.53 (m, IH), 8 1.39 (m, IH), 8 0.87 (m, 6H). 

2-(4-Cyano-2-melhyl-biphenyi-3-yI)-4-methyl-peBtanoic acid cyanomethyl- 
• amide (Conqwund 240) (DMSO) 'H NMR 8 8.78 (m, IH), 8 7.78 (s, IH), 8 7.71 (d, 
IH), 8 7.45 - 7.18 (m. 5H), 8 7.50 - 7.37 (m. 2H), 8 4.01 (m, 2H), 8 3.70 (m, IH), 8 
1.94(5, IH), 8 1.53 (m, IH), 8 1.39 (m, IH), 8 0.87 (m. 6H). 

N-[l-(Cyanomediyi-caifoamo^)-2-(2-flvioio-3-m^^- 
phe3i3dbmethanesulfonyl)-efhyi]4}enzamide (Confound 241) (DMSO) 'H NMR 8 

8.74 (m. IH), 8 7.40 - 6.97 (m, 7H), 8 4.07 (m, 2H), 8 3.60 (m, IH), 8 2.18(m, 4H), 8 
1.78 (m, IH), 8 1.55 (m, IH), 8 132 (m. IH), 8 1.19 (m. IH), 8 0.97- 0.79 (m. 12H). 

N-[I-(Cyan!(nnethyI-caibamoyI)-2-(2,5-difhioro-pheii^^ 
. edi>d]-beozamide (C:Qnq)OQnd 242) (DMSO) % NMR 8 8.79 (m, IH), 8 8J26 (m, 
IH), 8 8.05 (m, IH), 8 7.46 - 7.27 (m, 5H), 8 4.07 (m. 2H), 8 3.88 (s, 3H), 8 3.64(m, 
IH), 8 1.95 (m, IH), 8 1.85 (m. IH), 8 1.53 (m, IH), 8 137 (m. IH), 8 1.19- 1.0 (m, 
2H), 8 0.85 (m. 6H). M+ H^ = 382.2. 

2-{3-[4-(2-Hydioxy-elhyl)-pip6i:azin6-l-su]fbnyl]-4'-meflio:^^ 
4-meth^-penlanoic add cyanomethjd-amide (Compomid 243) (DMSO) 'HNMR8 
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9^8 (s, hr, IH), 8 8.84 (m. IH), 5 7.92 (m, 2H), 5 7.55 - 7.24 (m, 5H), 8 538 (m, 
IH), 5 4.08 (m. 2H). 5 3.70 (m, 4H), 5 3.71 (d. 4H), 5 3.13 (m, 4H), 5 1.90 (m, IH), 8 
1.51 (m, IH), 8 1.36 (m, IH), 8 0.85 (m, 6H). M+lt = 529.2. 

3'41-(CyanomethylKjarbamo;^)-3-me&yl-butyl]-biphenyl-4H:arix>xy acid 
5 (2-moiphoIm-4-yl-etliyi>aimde (Compoimd 244) (DMSO) 'H NMR 8 8.80 (s, br, 
IH), 8 7.94 (d, 2H), 8 7.74 (d, 2H), 8 7.68 - 7.54 (m, 2H), 8 7.45 - 7.28 (m, 2H), 8 
4.08 (m, 2H), 8 4.0 - 2.98 (m, 8H), 8 2.47 (m, 4H), 8 1 .90 (m, IH), 8 1.51 (m, IH), 8 . 
1 36 (m. IH), 8 0.85 (m, 6H). M+ H*^ = 463.2. 

3'-[l -(Cyaaomelhyls:aibamo;^)-3-mediyl-butyl]4iiphm^3-ca^ acid 
10 (2-inQtpholiit4-^efhyl)-aimde (Conqwund 245) (DMSO) MMR 8 9.85 (s, br, 
IH), 8 8.86 (d, 2H), 8 8.08(s, IH), 8 7.82 (dd, 2H), 8 7.60 (s, IH), 8 7.56 (d, 2H), 8 
7.42 (t, IH), 8 7,31 (d, IH), 8 4.08 (m, 2H), 8 3.98 (m, 2H), 8 3.73 - 3.47 (m. 8H), 8 
3.13 (m, 2H), 8 2.47 (m, 4H), 8 1.92 (m, IH), 8 1.52 (m, IH), 8 1.36 (m, IH), 8 0.85 • 
(m, 6H). M+ H* = 463.2. 
15 4-Me<iiyi-2-^;3'-^2-moipholin-4-yl-ethylsulfamo^)-bip^ 

add cyanomethyl-amide (Conqraund 246) (DMSO) 'H NMR 8 8.81 (m. HQ, 8 
7.87(d, 2H), 8 7.77(d, IH), 8 7.70 - 7.50 (m, 4H), 8 7.45 (t, IH), 8 7.33 (d, 2H), 8 
7.42 (t, IH), 8 7.31 (d, IH), 8 4.08 (m, 2H), 8 3.67 (m. 2H), 8 3'.47 (m, 4H), 8 2.88 
(m, 210, S 231 -2.15 (m, 6H), 8 1.92 (m, IH), 8 1.52 (m, IH), 8 1.36 (m, IJ^, 8 0.85 
20 (ni,6H5. M+H^ =499.2. 

3'-{l-(Cyan(melhylH:a]bamo;^)-3Hcaelfayl-biityl]-bq>him^^ add 
(2-maipholin-4-)d-elIiyl)-ainide (Compoiind 247) (DMSO) 'H miR 8 8.91 (m, IH), . 
. 8 8.44(m. IH), 8 7.91(d. 2H), 8 7J5 - 7.15 (m, 8H), 8 4.92 (s, br, 8H), 8 4.00 - 3.4 
(m, IIH), 8 3.0 (m, 4H). 8 1.85 (m, IH), 8 1.41 (m, IH), 8 1.26 (m, IH), 8 0.85 (m, 
25 6H). M+H*^ =463.2. 

3-[l-(Cyanomefhyi-K:a]i)amo;^)-3-meth^-butyl]-bq>hai^^ acid 
(2^1imeaxylamino-eth}i>-inethyl-amide (Compoimd 248) (DMSO) ^H NMR 8 8.79 
(m. IH), 8 7.66 (d, 2H), 8 7.59(s, IH), 8 7.53(d, IH), 8 7.43 (d. br, 8H), 8 739 (t, IH), 
8 730 (d, IB). 8 4.00 (d, 2H)), 8 3.65 (t, IH), 8 3.52 (s, IH), 8 334 - 3.24 (d, 4H), 8 
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2.94 (d, 4H), 6 2.38 - 1.84 (m, 9H), 5 1.51 (m, IH), 8 1.36 (m, IH). 8 0.85 (m, 6H). 
M+H^ =434.6. 

3 - [1 -(C}^ome1]iyl-caibamoyl)-3-mefli)^4}utyl]-bipheayl-4-^^ acid 
(2-<limettiylammo-ethyi>amide (Compound 249) (DMSO) 'H NMR 8 8.79 (m, IH), • 

5 8 8.43 (d, IH), 8 7.90(d, 2H), 8 7.69(d, 2H), 8 7.60 (s, IH), 8 7.55 (d, IH), 8 7.40 (t, 
IH), 8 7.30 (d, IB), 8 4.00 (d, 2H)),-8 3.65 (t, IH), 8 2.39 (m, 4H), 8 2.16 (s, 6H), 6 
1.92 (m, 9H), 8 1.51 (m, IH), 8 1.36 (m. IH), 8 0.85 (m, 6H). M+ = 420.8. 

3'-[ l-^Cyanometfayl-(»ibamo>4)-3-m^yl-butyl]-biphemyl-4-caiboxy]ic acid 
^ inethyl<2-mor[tholin-4-yl-«aiyl)-ainide(Ck>ii9ouii^ 'H NMR 8 8.78 

10 (s. IH), 8 7.70 - 7.26 (m, 8H), 8 4.08(d, 2H), 8 3.74 - 3.22 (na, 9H), 8 2.94 (s, 3H), 6 
2.27 (d, 4B5, 8 1.91 (s, hr, IH), 8 1.54 (s, IH), 8 1.38 (m, IH), 8 0.89 (m, 6H). M+ 
=476.4. 

2--(3 -Fhioio-b^h»^-3->d)-4-ii]ethyl-pentanoic acid cyanometbyl-amide ' 
(Compound 251) (CDCI3) 'H NMR 8 7.5 - 7.23 (m, 7H), 8 7.04 (m, IH), 8 6.12(t, . .. 
15 IH), 8 4.14 (dd, IH), 8 4.0 (dd, IH), 8 3.56(t, IH). 8 2.0 (m, IH), 8 1.76 (m, IH), 8 . 
1.45 (m, IH), 8 0.89 (m, 6H). 

2-[3-(6-Biomo-pyiidinr2-)d)-phenyiJ-4-mi!ediyl-pentanoic acid cyanomediyl- 
• amide (Compoimd 252) (CDCk) *H NMR 8 7.81-7.74 (m. 2H), 8 7.66 - 7.53 (m, • 
2H), 8 7.43 - 7.31 (m, 3H), 8 6.64(t, IH), 8 4.12 (dd, IH), S 3.93 (dd, IH), 8 3.54(t, 
20 IH), 8 2.0 (m, IH), 8 1.76 (m, IH), 8 1.40 (m, IH), 8 0.89 (m, 6H). 

2-(2'<!yaiio4}q>hea^-3-yi)-4-meth^-p6D.taiioic acid cyanometli^-amide 
(Compound 253) M+ H* =332.04. 

2-(3'-Cyaao-bq>hea^-3-yl)-4-m6tbyl-pentanoic acid cyanometihyi-aimde 
(Compound 254) M+H*' =33fim 
25 2-(4'-Cyano-biphea^-3-yl>-4^6th.^-peatanoic acid cyanomie&^kamde 

(Ckniipound255) M+H*^ =332.00. 

4- Methyl-2-(3-quioolin-8-^-phen^()-peQtanoic add cyanomdiiyl-amide 
(Compoinui 256) (CDQj) ^H NMR 8 8.88 (m, IIQ, 8 8.30 - 7.20 (m, 8B), 8 6.90 
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(m, IH), 5 4.05 (dd, IH), 6 3.85 (dd, IH), 5 3.45(t, IH), 6 2.77 (s, br, IH), 5 2.0 (m. . 
IH), 5 1.80 (m, IH), 5 1.45 (m, IH), 6 0.89 (m, 6H). M+ H* = 358.01. 

4-Melliyl-2-{3-<]aino]iii-3-yl-phiraiy])-peat^ acid cyanometfayl-amide 
(Compomid 257) (CDCI3) 'H NMR S 8.95 (s, br, IH), 5 8.14 (d, IB), 5 8.05 (d, IH), - 
5 5 7.86 -7.22 (m, 8H), 5 4.14 (m. 2H), 5 3.61(t, IH), 5 2.38 (s, br, IH), 5 2.0 (m, IH), 
. 6 1.74 (m, IH), 5 1.48 (m, IH), 8 1.22 (m. IH), 6 0.89 (m, 6H). 

4-Methyl-2-(4 -t]ifIiioroinedioxy-biphenyl-3-yl)-pent^ acid cyanom^yl- 
. amide (Compound 258) M+H*^ =391.0. 

4-Metli}4-2-{3-(5-iiitr(>-tiiiazol-2-yl)^henyl]-peatanoic acid cyanometlQi- 
10 amide (Compound 259) (CDQa) 'H NMR 8 8.51 (s, IH), 8 7.87 (s, IH), 8 7.79 (dt, ■ 
IH), 8 7.50 -7.40 (m. 2H), 8 5.84 (t, IH), 8 4.15 (dd, IH), 8 4.03 (dd, IH), 8 3.48(t, 
IH), 8 1.99 (dt, IB), 8 1.70 (m, IH), 8 1 .74 (m, IH), 8 1 .41 (m, IH), 8 0.89 (m, 6H). 

2-(4-Acetylaiiuix>-biphenyi-3-yl)-4-me&yl-peiitanoic acid cyanom^yl- 
amide (Compound 260) (CDQa) NMR 8 7.85 (s, IH), 8 7.55 - 7.28 (m, 8H), 8 
15 6.75 (s, IH), 8 4.14 -3.85 (m, 2H), 8 3.58(t, IH), 8 2.15 (s, 3H), 8 2.05 -1.60 (m, 
3H), 8 1.55 (m, IH), 8 0.89 (m, 6H). 

4-M^yl-2-[4'-(4-mefliyl-^q>erazin6-l-siilfonyl)-biph6nyl-3-ylJ-pentai^ 
add cyanomethyl-amide (Compound 261) NMR (DMSO) 8 8.88 (t, IH), 8 7.86 
= (d, 2H), 5 7.78 (d, 2H)i 8 7.63 (s, IH), 8 7.59 (d, IH), 8 7.44 (t, IH), 8 7.35 (d, IH), 8 
20 4.08 (d, 2H), 8 3.70(t, IH), 8 2.88 (s, br, 4H), 8 2.34 (s, 4H), 8 2.1 0 (s, 3H), 8 1.94 - 
1.86 (in, IH), 8 1.58-1.49 (mi, IH), 8 139 - 132 (m, lH)j 8 0.86 (m, 6H). MS M+ 
H*^ =469.2 

4-Methyl-2-[3'-^4-meffayl-^iq}Qaane-l-satfonyl)-bq>h{m^3-yl]-pen 
add cyanometti^-amide (Canq)oiuur262} 'HNMR (DMSO) SS.TTCt, IH), 5^ 
25 7^7 (d, IH), 8 7.67 (t, IH), 8 7.58 (t, IH), 8 735 - 7.19 (m, 5H), 8 4.07 (d, 2H). 8 ! 
3.61 (t, IH), 8 2.47 (s, br, 4H), 8 2.05 (s, 8H), 8 1.94 - 1.81 (m, IH), 8 1.58-1.49 (m, 
IH), 8 1.39 - 1.32 (m, IH), 8 0.86 (m, 6H). MS M+ = 4692 

4-A&lhyl-2-[4'-(pq)erazine-l-suIfonyi)-bipIiesttyl-3-^]-pCTtanoic add 
cyanomethyl-amide (Compound 263) 'H NMR (DMSO) 8 8.82 (t, IB), 8 7.89 (d. 
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2H), 6 7.79 (d, 2H), 5 7.65 (s, IH), 5 7.60 (d, IH), 5 7.46 (t. IH), 5 736 (d, IH), 6 
4.11 (m. 2H), 8 3.69 (dd, IH), 6 2.80 (m, 4H). 6 2.72 (s, 4H), 5 1.94 (m, IH), 5 1.58 
(m, IE), 8 1 .39 (m, IH), 8 0.88 (m, 6EI). MS M+ = 454.6 

2-{4H4-<2-Hydroxy-e&yl)-piperazme-l-<»ibonyI]-biphenyl-3-j^}-^ 
5 pentanoic acid cyanomethyl-amide (Conpoimd 264) 'H NMR (DMSO) 8 8.80 (t, 
IH), 8 7.68 (d, 2H), 8 7.62 (s, IH), 8 7.55 (d, IH), 8 7.50 - 7.3 1 (m, 5H), 8 4.1 1 (d, 
2H), 8 3.69 - 3.30 (m, 9H), 8 2.50 - 2.42 (m, 4H), 8 1.94 (m, IH), 8 1.58 (m, IH), 8 
1.41 (m, IH), 8 0.89 (m, 6H). MS M+H^ =463.2 

m 

■ 2- {3'44-(2-Hydioxy-«lhyl)-piperazin©-l Ksaibonyl]-^ 
10 peatanoic acid cyanomefliyiramide (Con^und 265) 'h NMR (in DMSO). 8 8.80 
(t, IH). 8 7.68 - 7.31 (m, 8H). 8 4.1 1 (d, 2H). 8 3.75 - 3.20 (m, 910, 8 2.50 - 2.30 
(m, 4H), 8 1.94 (m, IH), 8 1.58 (m, IH), 8 1.41 (m, IH), 8 0.89 (m, 6H). MS M+ 
=463.2 

4-Mediyl-2-[4'-(2-moipho]in-4-yl-«th^sulfamoyi)-biphenyl^^ 
15 «ad cyanometfayl-ainide (Compound 266) 'H NMR (DMSO) 8 8:80 (t, lEQ, 8 7.88 
(d, 2H), 8 7.83 (d, 2H), 8 7.63 (s. 1^, 8 7.58 (d, IH), 8 7.44 (t, IH), 8 7.35 (d, IH), 8 . 
4.10 (d. 2H), 8 3.68 (dd. IH), 8 3.48 (t, 4H), 8 2.88 (t, 2H), 8 2.30-2^ (m, 6H), 8 
1.91 (m, IB), 8 1.58 (m, IH), 8 1.41 (m, IH), 8 0.89 (m, 6H). MS M+H*^ =499.4 
2-<4'-{2-|TBis<2-hydn)xy-^yi>-aimno]-e%lsuIfemo3d}-bi^ 
20 meth^-poitanoic add cyanomefliyl-amide (Confound 267) 'H NMR (in DMSO) • 
8 8.82 (t, IH), 8 7.92 - 7.82 (m, 4H), 8 7.65 (s, IH), 8 7.60 (d, IH). 8 7,45 (t. IH), 6 
7.36 (d. IH), 8 433 (t. IH), 8 4.12 (d, 2H). 8 3.72 (t, IH). 8 3.56 (t. IH), 8 334 (s, 
4H), 8 2.91-2.80 (m, 2H), 8 2.45 (m, 6H), 8 1.95 (m, IH), 8 1.58 (m. IH). 8 1.41 (m, 
IH), 8 0.89 (m. €S). MS M+eT » 517.2 
25 4-Metb^-2-[4H3-moq>holin-4-^-{)ropyIsuIGEaiu> 

add cyanomefliyl-amide (Compound 268) NMR (in DMSO) 8 8.19(t, IH), S 
7.89 - 7.82 (m, 4H), 6 7.64 (s, IH), 8 7.59 (d, IH), 5 7.45 (t, IH), 8 736 (d, IH), 8 
4.10 (d, 2H), 8 3.70 (dd, IH). 8 3.49 (t. 4H). 8 2.81 (t, 2H), 8 2.22 (m, 6H). 8 1.95 (m. 
IH), 8 1.54 (m, IH), 8 1.43 (m, IH), 8 0.89 (m, 6H). MS M+tf^ =513.4 

t 
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4-Metli^-2-[4'-^3-moipholm-4-yl>prop3dsul£a^ 
acid cyanamethjd-amide (Compovaxd 269) NMR (DMSO) 8 8, 19 (t, 11^, 5 7.89 
- 7.82 (m, 4H), 5 7,64 (s, IB), 5 7,59 (d, IH), 5 7.45 (t, IH), 6 7.36 (d, IH), 8 4.10 (d, 
2H), 6 3.70 (dd, IH), S 3.49 (t, 4H), 8 2.81 (t, 2H), 8 2.22 (m, 6H), 8 1.95 (m, IH), 8 
5 1.54 (m, IH), 8 1.43 (m, IH), 8 0.89 (m, 6H). MS M+ H*^ = 513.4 
2-[4H2-I>iinethylainino-l-methyl-^th 
pentanoic add cyanometfayl-amide (Con^>ouIld 270) MSM+H^ -471.2 

2-[4'-<2-HydiDxy-^ylsiil£amoyl)4nphenyl-^^ add 
cyanomethyl-amide (Compound 271) MS M+H^ =430.2 
10 2-[4•-<2-Hydro3cy-ethylsldfa^^Qyl)-biphen^ . add 

. cyanometiiyl-amide (Coii]5)oiind272)APC-014358MS M+H^ =477.0 
2-[4'-(3-I)imethyiaimno-pyiToHdin 
pCTtanoic add cyanomethyl-amide (Gonq>oiind 273) ^H I4MR (in DMSO) 8 8.73 
(t, IH), 5 7.80 (s, 4H), 8 7.58 (s, IH), 5 7.37 (d, IH), 5 7.29 (d, IH), 8 4.02 (d, 2H), 8 
15 3.62 (dd, IH), 8 3.33 - 3.21 (m, 6H), 8 3.05 (m, IH), 8 2.78 (t, IH), 8 1.95 (s, 6H), 8 
1.85 (m, IH). 8 1.48 (m, IH), 8 1.34 (m, IH), 8 0.89 (m, 6H). MS M+ H*^ = 482.4 
4-Methyi-2- {4 -[mefhyHl-metiiyl-pynoUdin-3-yl)-sulfemo)43-bipheiiyl-3- 
yl}^>eiitanoic add cyanomethyl-amide (Compound 274) 'H NMR (in DMSO) 8 
8,81 (t, IH), 8 7.86 (s, 4H), 8 7.67 (s, IH), 8 7.62 (d, IH), 8 7.45 (t, IH), 8 7.36 (t, 
20 . IH), 8 4.52 (m, IH), 8 4.11 (d, 2H), 8 3.70 (dd, IH), 8 2.72 (s, 3H), 8 2.59 (m, IH), 8 
2J6 - 2.25 (m, 2H), 8 2.12 - 1.87 (m, 6H), 8 1.58 - 1.41 (m, 3H), 8 0.89 (m, 6H). 
MS M+H" =483.0 

2-[4'-^4-Fonnyl-pq>enizine-l-std{(myl)4>iphea}4-3-^^ 
add cyanometliyl^amide (Conq)ouid 275) NKfiR: (ia m^e^ 8 (t; IH^ 8 
25 7.92 (s, IH), 8 7.88 (d, 2H), 8 7.80 (d, 2H). 8 7.65 (s, IH), 8 7.61 (d, IH), ), 8 7.46 (t, 
IH), ), 6 736 (d, IH), 8 4.10 (m, IH), 8 4.11 (d, 2H), 8 3.45 (t, IH), 8 3.40 (m, 4H), 
5 2^6 (m, 4H), 8 1.94 (m, IH), 8 1.58 (m, IH), 8 139 (m, IH), 8 0.89 (m, 6H). MS 
M+H*^ =483.2, 
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4-Me&yl-2-[4'-(2-pipetazm-I-yI-tMazol-4-)1)-bipheayl^^ add 
(l-cyaii0-cyclopiop>i>amide (CompouDd 276): 'H NMR (DMSOde, ppm): 5 0.9 1 
(d, 6 H), 1.42 (m, 3 H), 3.5 1 (m, 4 H), 3.81 (m, 4 H), 4.01 (m, 2 H), 4.81 (m, 1 fl), 
7.12-7.78 (m, 9 H), 8.81 (m, 2 H). ES-Ms: 500.1 <M+H*). 

5 

4-Mefliyl-2-[4*-^2-pipera2dn-l-yl-lMazol-4-yl)-biphenyl-3-yl]-pentanoi^ 
cyanome&yl-amide (Compound 277): *H NMR (DMSC)-d<s, ppm): 5 0.91 (4 6 H), 
1.22-1.42 (m, 2 H), 1.81 (m, 1 H), 3.31 (m, 4 H), 3.81 (m, 4 H), 4.1 1 (m, 2 H), 7.12- 
7.78 (m, 7 H), 8.01 (m, 2 H), 8.81 (m, 2 H). ES-Ms: 474.3 (M+H*). 

10 

4-Meihyl-2-[3'-(2-piperaan-l-yi-tMazol-4-yl)-biphmyl-3-yl]-paitan acid 
(l-cyano-cyclopiopyi>amide (Compound 278):,*H NMR (D1^0-d& ppm): 50.91- 
1.07 (m, 8 H), 1.22-1.42 (m, 4H), 1.81 (m, 1 H), 3.41 (m, 4 H), 3.81 (m, 2 H), 3.91 
(m, 4 H), 7.12-7.78 (na, 9 H), 8.81 (m, 2 H). ES-Ms: 500.3 (M+H*). 
15 . 

The following named compounds of Fomiula I are provided by the methods described 

« ■ • 

. in this Application: 

* 

20 iV^yanomethyl-4-methyi-2-^3-pjdd-2-ylph€nyl)pentanam^ TV^yanomethyl- - 

4-methyl-2-(3-pyrid-3-ylphenyl)pentanamide; iV-cyanomefhyl-4-mefhyl- 
2-(3-pyrid-4-ylphenyl)pentaiuimide; 2-[3-(6-aminopyrid-3-yl)phenyl]- 
iV-cyanomethyl"4-mefliy^entanamide; ^-cyanomethyl- 
2-[3-(4,6-dimethyipyrid-2-yl)ph€ayl]-4-methylpentanaini i\^-cyanomethyl- 

25 4-mefliyi-2-(3-thien-2-yiphenyl)peatanamide; JV-cyanomeflbyl-4-methyl- 
2-(3-tbiazol-2-ylphenyl)pentanamide; iV'-cyanomethyl-4-methyl- 
2-(4-sal£amo}ibiphenyl-3-yi)pentanamide; ^-<;yanome{hyl- 
2-<2*,6*--dimeihoxyb9henyl-3-yI)*4-me1hy]pentanami iV^^yanomethyl- 
2-(3-:fluoiobq>hCTyl-3-yl)-4-methy]pentanamide; 

30 2'{4'"(2"anainotfaiazol-4"yl)biphenyi«3-yi]rjV^yan0me 
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10 



^-cyancmiediyl-4-me1hyl-2-(4-pynx)l-l-yIbi^^ 

//^cyanomelhyl-4-meth5d-2-[^^^^ 

JV-<ryanamethyl-2-^3-(64)iomopyrid-3-^ 

^--cyattome&yl-2-[3-(64}romopyrid-2-yl)pheayi]-4-met^^ 

iSr-^yanomethyl-2-<4-[13]dioxolan-2-ylbiphenyW • 

7V^yauomethyl-2-[3-(2,3-<iihydiobemo[l^^^ 

4-methylpentaiiamide; iVKqranom^yl-2-(3-ben2»[l,3]dioxol-5->dphenyl> 
4-meAyipentanamide; iV^yanometiiyl-2-[4'-<l-hydroxyethyl)bipheayl-3-^^ 
4-inethy!^entanamide; mefhyl 

3- [l-(cyanometh^caibamoyl)-3-me1ii3dbutyl]biphmyl-2-ca^ 
^-^anometh)i-2-^4'-dimethylaimnobiphea 

« 

JV^cyanomethyI-2-(4-cyano-2-methyIbip^ 

iV^yanomethyl-4-methyi-2-^3-qumolm JV^jyanomethyl- 

4- me<hyl-2-^3-qamolin-7-yiphenyl)pe!itai^ i^-cyanomethyl-4-mefhyl- 
2-<3-qmno]in-8-ylpheiiyl)peiitanaimde; 2-(2'-cyanobiphenyl-3-yl)-JV^-cyanomethyl- 
4-mefliylpentaaiaimde; iV^ymometiiyl-2-[3«(lir-iiidol-5-yl)phenyl]- 
4Htnethylpeiitanaimde; iV^cyanomethyl-2-{3V5-bis-tiiflu^ 
4-iDethy]peiitanainide; 2-(2*-<5Woro-5-hydroxybiphenyl-3-)i)-i\r-^ 
4-ineth>^eQtanamide; ^-cyanometfayl"2-[4H4-bydK)xypiperidm-4-yl^^ 
4-ine&y^>eDtanaimde; iVK^yanoniethyl'4-inethyl«- 



2-[3-(lH>xoindan-5-)d)pheayl]peiitaii^ 2-<4-acetyiaimnobq)haiyl-3-j4)- 

N^yBopme^yVA-md^ ^-cyaiiomefhyl-4-methyl- 

2"[3-<S-nitrotbiazol-2-^)phenyl]pentanamide iV^yaiLomefliyl-4-meiliyl- 

2-[3H4-met3i^ipmzhx-l-ylcaibony])bi^^ i^-cyanomethyl- 

4-me&yl-2-<3*HDK)ipboliiir4-ylbiph^ JV^yaii(imedi^-4-iiiethyl- 

2-{3H4-mefhy^q>ei3zm-l-yl)bq)heayl-^ 2-[3-(3-bromo- 

^•^yaiKimethyl-4-mefhyl-2-{4*HDioiphoI^^ 



^l1»^.l|Kl|lU< 



yQpentanamid^ iV^-cyanometibLyl- 
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4-methyl-2H3'-melh3dsulfi^^ l-biphenyl-S-yl- 
N<yancmiefhylcycloh€^ 3-cyaiiomethyl-l-isobatyl- 
l-<3'-moipholin-4-yIbiphaiyl-3-yl)urea; l-biphenyl-S-yl-SKjyaBomettiyl- 

1- isobu^urea; iV^2-baaqdoxy-l^:yano^yl>-2-bq)henyl-3-yi-^ 

2- bipheayl-3-vl-jV^lK:vano>2K>xazol^^^ and 
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Konrlimiting examples of the instant inv^tion include the following: 
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The following additional compounds of Fonnnla I that can be prepared by tibie 
methods described in this Application. 




Formula I 

5 

Table A lists the different A substituents: 



Al 




0 


A2 


H 


A3 


CXX 


A4 




NH2 

1 H 

CO 


A5 




A6 




A7 






A8 




A9 
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AlO 




All 




A12 
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A13 


o-/~\4- 


A14 


HnN — 




A15 




Alo 




A17 






A18 




A19 


\ } 

\! ff 


A20 






All 




A22 




A23 




H 


K2A 




A25 


M f 

N 
H 


A26 




A27 




A28 




A29 


1 


A30 




A31 




A32 




A33 
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The following additional compounds of Fonnida I tihat can be prepared by the 
methods desoibed in this Application. 




Fomiulal 

5 

Table A lists the different A substitumts: 



All 


• 


AI2 




AI3 




AI4 


1 


AIS 




AI6 




Ar7 




AI8 




AI9 
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Alio 




AIll 


^F - 


AI12 




AI13 

* 




AIM 




AI15 




AI16 




AI17 


• 


• 

AI18 




AI19 


J /~\ 5 


AI20 


-$-N > 


AI21 


• 


Am 


Tlj > ^ 


AI23 


0 
o 


AI24 


/ — ^\ ^ 


AI25 
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Table BI lists the difB^ent BI substitaents: 



Oil 


/ \ 




j/^ / 


BI3 




BI4 


HN— — A 


BIS 




BI6 






1 






TITO 




BIIO 




Bill 


HN \ 


BI12 




BI13 




BII4 


AQ5- 


BI15 


HN )— 


BI16 


1 


Bin 


/ ■ .v 


BUS 




BI19 




BI20 




BI21 
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DLL/, 








BI24 


• 


BI25 




BI26 




BI27 


0 

n 

on N-<- 


BI28 
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The foBowing additional compounds of Fozmnla I that can be prepared by flie 
methods described in this ^plication. 




Table All lists the dififerent All substituents: 







Am 




AB 




AD4 


1 


AUS 




AI6 




AD? 




Ann 




AO 
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Anio 


* 


Ann 




AI12 


N St— 


Ani3 


r / V-o 
r ^ 0 


AHH 




AI15 




Ani6 




Ann 




AI18 




Ani9 




AII20 




AI2I 




AB22 




Aim 


' u 

o 


AI24 




AB25 










• 
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Table BII lists the dijBferent BII substitueaols: 



Bni 


N- N 


Bm 


/ \ i 


BJB 




Bn4 




BBS 




o 






Bni5 




Bni6 




Ban 




BII21 




BII22 




r> 


• 


« 

.. . ,„ 
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Table C lists differait C substitamts. 



Cl 




C2 




C3 




C4 




C5 


« 


C6 


NH2 
J 


C7 




C8 


Ox 
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EXAMPLE 11 

Cafiiepsm B Assay 

5 Solutions of test CQmpounds in vaiyxQg concentralions were prepzred in 10 fiL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 yL, composing: 
JV;//-bis(2-hydroxy^yl)-2-aminoethanesu^^ add (BBS), 50 mM (pH 6); 
polyoxyeth>1enesoibitan monolaurate, 0.05%; and dithiotfareitol (DTT), 2.5 mM). 
Human calhepsin B (0.025 Moles in 25 jiL of assay buffer) was added to the 

10 dilutions. The assay solutions were mixed for 5-10 seconds on a shaker plate, covered 
and incubated for 30 minutes at room temperature. Z-ER-AMC (20 nMoles in 25 ^L 
of assay buffer) was added to the assay solutions and hydrolysis was followed 
spectrophotomelricaUy at ( 460 nm) for 5 minutes. Apparent inhibition constants 
(Ki) were calculated from the enzyme progress curves using standard mathematical 

15 models. 

Conq)ounds of the invention were tested by the above-described assay and 
observed to exhibit cathepsin B inhibitory activity. 

EXAMPLE 12 

20 CathepsinK Assay 

Solutions of test compounds in varying concentrations were prq)ared in 10 |iL 
of dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 ^L, comprising: 
MES, 50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cattiq)sm K 
(0.0906 pMoles in 25 )xL of assay buff(^) was added to the dilutions. The assay 

25 solutions were mixed for 5-10 seconds on a sbsiksx plate, covered and incubated for 
30 minutes at room toiiperature. Z-Pho*Arg-AMC (4 nMoles in 25 of assay 
buffer) was added to the assay solutions and hydrolysis was followed 
spectiophotom^cally at ( 460 nm) for 5 minutes. Apparent inhibition constants 
(Ki) were calculated from the enzyme progress curves using standard mathematical 

30 models. 
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Cojoqsounds of the invention were tested by the above-described assay and 
observed to exhibit calhq>sin K inhibitoiy activity. ' 

5 

EXAMPLE 13 

Cathq>sin L Assay 

Solutions of test conqx>unds in varying concentrations were prq)ared in 10 )iL 
1 0 of dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 fiL, compiismg: 
MES, 50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human calhcpsin L 

• (0.05 pMoles in 25 of assay buffer) was added to the dilutions. The assay 
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 
SOminutes at room ten5)eratnie. Z-Phe-Aig-AMC (1 nMoles in 25 jiL of assay 

15 buffer) was added to the assay solutions and hydrolysis was followed 
q)ectiophotometdcally at ( 460 nm) for 5 minutes. Apparent inhibition constants 
(K|) were calculated from the ozyme progress curves using standard mathematical 
models. 

Ck>nq>ounds of fbe invention were tested by the above-described assay and 
20 obs^ed to exhibit cathepsin L inhibitory activity. 

m 

m • 

EXAMPLB 14 

Ca&epmi S Assay 

Solutions of test CQnqwuDds in varying concentrations were jHepared in 10 |xL 
25 of dimethyl sulfoxide (DMSO^ and then diIute<rxDlo assay buffer (40 |iL, conqnising: 
MES, SO mM (pH 6.5); EDTA, 2S xdM; and NaCl. 100 mM). Human caflie])sm S 
. (0.158 pMoIes in 25 |iL of assay buffer) was added to the dilutions. The assay 

• solutions were mixed for 5-10 seconds on a shate plate, covered and incubated for 
30 minutes at room tempeaature. Z-Val-Val-Arg-AMC (9 nMoles in 25 |iL of ass^ 

30 buffo) was added to the ass^ sotuHons and hydrolysis was followed 
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^ectrophotom^caUy at ( ■ 460 mn) for 5 mimites. ^parent iiihibition constanfs 
(Kj) were calculated finm the enzyme progress curves using standard nudhematical 
models. 

Conqx>unds of &e inventiQn were tested by fhe above-described assay and 
5 obsoved to exhibit catbepsin S iohibitoiy activity. 



EXAMPLE 15 




10 



ORAL FORMULATION 



Ca 



und of Farmula I 



10-100 mg 
105 mg 
18 mg 



IS 



Citric Add Monohydrate 
Sodium Hydroxide 
Flavoring 



Water 




INTRAVENOUS FORMULATION 



20 




0.1-lOmg- 

q.s. to make isotonic 

1.05 mg 

0.18 mg 

q.s. to 1.0 mL 



Dextrose Monohydrate 
Citric Add Monohydrate 
Sodium Hydroxide 
Water fat Irgection 



25 



TABLET FORMULATION 




25% 



73% 



1% 



30 



Collddal Silica 



1% 
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The resulting tablets are usefiil for administration in accordance with the 
m^ods of this invotion for treatmg or preventiag a cafhepsin mediated disease 
state, such as osteoporosis. 



130 



wo 01/49288 



PCTA7S01/00341 



We Claim: 



1. 



A CQiiqx>und of Fotmula L 



R 



3/ 




10 X* is selected &om a gfovtp cansisting of -CK*R*-, -CR*R^- and -mC-, whetdn: 

R and R along with Hio caibon atom to whidi fhey are attached repiesents 




9 



15 



20 



where R and R independently represent hydrogen or hydroxy, alternatively R^* 
andR^' can be taken together to represent an oxo (=0) groijp; 

R^ is hydrogen or (Ci-6)alkyl; and 

R^ is (Ci-«)alkyl or {CH^i.s cydopropyl ; 
R^ is hydrogen or (CM)an^l; 

R^ is sdected fiom a groiqi consisting of hydrogen and R^; 

alternatively R^ and R^ togdher represent C2.5 alkylene or -CHzNR^CHr-, or both E} 
andR simultaneously represent fluoro; 

R^ represCTLts (Q-g) allqd optionally substituted with a group selected fiom -NR^^, 
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-NR'C(0)R^^ -NR''C(0)OR^^ -NR''C(0)NR*R^, -NR'C(NR^)NR«r35^ ^r'*. 
-SR^. -S(0)R^, -S(0)2R^, -C(0)R'^ -C(0)OR'^ ^0)R^, -C(0)NR»R^, 
-OC(0)NR*R^^ -S(0)2NR*R^, -P(0X0R'PR^^ -OR^, -CONR^R^, 
-SQ2NR*R^ and -0P(0X0R'PR^; 
5 R^ is selected fioin a gtotqp consistiiig of (CM)alkyi, -(CH2)o.3(C3.i2)cycloalkyl, 
-<CH2)iMhetero(C5.io)cyc]oa]kyi, -<CH2)o.3(C6.io)aiyl, -(CH2)a.3heteK>(C5.io)arjd, 
-(CH2)o.3(C9-io)1ncycloaiyl and -<CH2)ou3hetao(C8.io)bicycIoatyl; 

is selected from a groq) consisting of (C6.io)aiyl, (C3-io)cycloall!yl, (C3. 
io)t]fitBrocycloalkyl, lieteaco(C5.to)aryi» (C9.io)bicycloaiyr and • 

10 hetsK)(C8.io)bicycloaiyl, wherein: 

may be substituted finHier by a radical selected fixmi a group consisting of - 

xWr^', 

-XWC(0)R^\ -XWC(0)OR'^ -XWC(0)NR»R^», -XWC(NR»)NR»r2», - 
X'OR^^ 

15 -XW\ -X^SiOyB}\ -X^S(0)2R'\ -X'C(0)R^», -X'C(0)OR^^ -X^OCXO)R^', 

-X^C(0)NR''R^', -X^0C(0)NR»R^\ :x'S(0)2NR^21^ -X^(0)(0R»)0R^', -x^or^, 
-X'CONR'R^, -X^SChm^^ , -X^OPCOXORVR^* and -R^', wfaeran: 

X^ is a bond or (Ci4)alI^emB, R^ at each occunence indepeodoitly is 
hydrogen or (Ci^)aasyU R" represoils -CIfeCHt-N(CH2CH20H)2, 

20 -€H(ai3)C3El2N(CH3)2. -CH2CH2OH, -CH2CH2N(CH3)2 or -CHaCN, andR^'is- 
(CM)aI]cyi or -X^^, wheieui X^ is as defined above and R^ is selected fiom a group 
consisting of (C3.io)cycloalkji, heteix)(C5-io)cycloal]c3i» (€6-10)313^, hetrao(Cs.io)ar^ 
(C9.io)bicycioatyl and h^ero(Cs.io)bicycloa]:^ ^tdierein: 

R^ may be substituted further by a radical selected fiom a group consisting of 

25 OJ?NR«R^, -XWC(0)R^, -X^'^C(0)OR^, -XWC(0)NR%1^ -X^OR^ 
-X'NR'C(NR'^»r23^ -X^SR^, -X3S(0)R^,-X'S(0)2R^,-X^C(0)R^, 
-X^OC(0)R^. -X'C(0)OR°. -X^C(0JNR*R^/-X?CKXO)NR*^^,-X^S(O)2NR'^^^ 
-X'OR^, -X^CONR^R^, -X^SQ2^JR'R^, -X^(0X0R*)OR^, -X'OP(OXOR^)OR^ 
and 

30 -R^, wherem: 
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3 • 

X is a bond or (Ci4)allgrlene and R' at each occonraice indBpcadiea&y is hydrogeao or 
(CM)alkjd. lepKseots GHjOtj-NCCHiCHzOBrh, CH(CH3)CH2N(CH3)2, 

CH2CH2OH. CH2CHiN(CH3)2 or CH2CN. and R^ is (CM)alkyi or -X^^, 
iivlietein X is as defined above and R^ is selected fiom a groBp consisting of 
5 (C3.io)cycloalkyi, hetero(C5.io)cycloalkyi, (C6-io)aiyi, hetao(C5-io)ai)d, 
(C>.io)bicycloaryl and Iieteio(C8.io)bicycloaiyl, wherein • 

R may be substitated fitrthor by aradical selected fiom a groiq> consisting of 
-X^*R^, -X WC(0)R^, -X Wc(O)0R^, -X^OR", 
-XWc(0)NR«r2^, -XWC(NR»)NR«R^, -X^SR^, -X^S(0)R2^, 
10 -X^S(0)2R^,-X3C(0)R^.-X30C(0)R2^. -X^C(0)OR=", -X3C(0)NR«R^. . 

-X'OC(0)NR»R=". -X^S(0)2NR'»R^. -X^(0)(OR»)OR^, -X^OR^, 
-X'CONR'R^, -X^S02NR»R^, -X^0P(0X0R«)0R^ and -R", wherein: 

X is a bond or (Ci^)a]kylene and R' at each occurrence lodependentfy is hydrogen or - 
(Ci^)alk^ R'^rei)resents-CH2CH2-N(CH2CH20H)2. -CH(Cai3X3a2N(CH3)2, 

15 -CH2C3B[20H. -OiiCHMCEsh or -CH2CN, and R^ is -(Ci^)aSkyl or -X^^e 
^i^aein X^ is as defined above and R^^ is selected fiwm a gfovp consisting of 
• (C3.io)cycloalk3d, hetero(C5-io)cycloalk^ (Cfr.io)aryi, hetero(Cs.io)aryi, . 
(C».io)bicycloaiyi and heteK>(C».io)bicycloaiyi; whercan any of fl^ 
hetero(C5.w)cyclDalkyl, (C6-io)ai)d. heterD(Cs-io)ai>^ (C5>.io)bicycloaiyl and 

20 hdtero(Cg.io)bicycloaiyl contained within R\ R^, r2* and R^'^ may be substituted -• 
finiflier with vip to five substituenls selected fixan a group consisting of (CM)aniyi, 
(Ci^)alkyhdene, cyano, halo, nitio, halo-substituted (Ci.3)alkyi, -X^NR'^R", 
-XW«C(0)OR". -X^"C(0)NR•V^ -X^^CCNR^^NR*^'*', -X^0R}\ - . 
X^SR'^ 

25 -X'CXOPR". -X^C(0)NR'«R>^ -X'S(0)2NR'«rI« -X^(OXOR"^OR'^, - 

X^OR^, 

-X^C01<JR*R«, -X^apyR}", -X'SQzNR'R^, -X^S(0)R". 
X^OP(OXOR'y>R*^ 

-X^"C(0)R", -X^S(0)2R" and -X^C(0)R", wherein: 
30 X'isabondor(CM)allqdene,R^Kpresent8-C%CH2-N(<:^2C^ 
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^(CH3)CH2N(CH3)2, -CH2CH2OH, <H2C3l2N(CH3)2 or -CH2CN, R^^ at each 
occurrence indqpCTdenfly is selected fiom a.groiq> consistmg of hydrogen, 
(C].3)a]kyl or halo-substituted (Ci-3)alkyl and R" is -(Ci.3)alkyi or halo-substituted • 
(Ci.3)alkyi; and 

5 flie J\r-oxide derivatives, prodrug derivatives, protected derivatives, individual stereo 
isomers and mixtures of stereo isomers, and phannaceutically acceptable salts th^eo^ 
with the proviso that only one of R^R^, R^^ and R^^ represents a fused bicyclic ring « . 
structure. 

10 2. Tlieconq>oiindofClaimlmv^di: 

• X'is-CRV-or-aaR7-; 
R^'isH; 

is (C4-8) brandied aDcyd or -CHa-cyclopropyi; 
R' is hydiogeao^ 

15 R^ is hydrogen or R^; aJtematively, R| and R^ together iq)resent -CH2-CH2- or 
-GHr-NR^-CBb-;. 

R rqnesents (Qz^) alkyl optionally snibstitated Avitfa a gn>iq> selected fiom - 

• NR»C(0)0R3^ -OR^, -SR^, -S(0)R'^ -S(0)2R^', -C(0)R'^ -SOaNR^R"" and - 

• OP(0)(OR')OR^; 

20 R^ is (C«.to)ar4 or heten>(C^io)a]yl, .\K^ia:mn R* may be substituted ferttia- by a 
radical selected from a gmvtp consisting of -X*NR"R^*, -X^NR*C(0)R^^ - 
X^*C(0)OR^', 

-X'NR'C(OJNR»r2\ -XW\ -X^SB?\ -X^C(P)R^\ -X'C(0PR2\ -X^0C(0)R^\ - 
X^C(0)NR^^\ -X^OR^, -X^CONR'^^ and -R*\ wherdn; 

2S X^ is-a bond 01 (Ci^)aiSkylea6, r' at eadi occmraice independeo^ is hydrogen or 
(CM)aIkyl and R^^ is (Ci4)a]k3d or -X^^, vvhecein X^ is as defined abw 
R^ is sdected finrn a ffovp consisting of hetao(C5.io)cycloalk^ (C(Mo)aryl, 
h!^Bro(Cs.io)aiyl and hetean(C8-i(dbi(rycloar3d, \idiaem R^ may be substituted farther 
by a radical selected firan a group counting of (Cw)altyi, -X^NR^^, - 

30 X'C(0)NR*R^, 
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-X^OR^, -X^'^C(0)OR^, -X^SQjNR»R«. -X^C(0)NR»R^, -X^SOjNR'r^^, . 
X3<X)R° -X^OR^, -X3S(0)2R^, X^CR')2 and -R^^, wherein X^ is a bond or 
(CM)aIkylene, R^ represents -CH2CHz-N(CH2CH20H)2. -CH(CH3)CH2N(CH3)2, - 
CHzC^OH, -CHjCNor 
5 -CH2CH2N(CH3)2, R' at each occuirence indq)aida]tly is hydiog^ or (Ci^)a]k^ and 
• R^ is (GM)aIkyi or -X^^,\rfiffldnX^ is as defined above; 

R is selected from a groiq> consisttng of hetero(Cs-io>ycloa]kyl and • 
hetero(C5.io)aryl, wherein R^ may be substttated jfiirther with R^, -X^OR", - 
X^*R^, -X^COOR^and 
10 -X^SQiNR'R^^; wherein X^ is a bond or (CM)alkylene, R^ repiesents 

-CH2CH2-N(CH2CH20H)2, -CH(CH3)CBaN(CH3)2, -CHaCHjOBt -CH^CNor 
-CH2CH2N(CH3)2, R* at each occonence mdependently is hydrogen or (Ci^)a]kyl 
and R^ is (CM)alk34 or -X^^, wfaerdn X^ is as defined above; 
R^ is heteK)(C5.io)cycloalkyi; and wherein any of the (C3.io)cycloalkyi, 
15 hetCTo(C5.io)cycloaIk3^, (C6.io)aiyl,. het!eto(Cs.io)aryl, . (C9uw)bicycloaryl and 
hetero(C8-io)bicycloaiyl contamed withm R^ R^, R^ and R^^ may be substituted 
SaOiBt with up to five substituents seHected &om. a groop consisting of (CM)alky], 
cyano,halo, nitro, halo-substituted (Ci.3)a]k)d, -X^NR'*R", • 
-X^OR^ and -X^C(0)R^*, wherein: 
20 X' is abond or (CM)aIkylaie, R^ represents -CH2CH2-N(CH2C3BbOH|2, 

-CH(CH3)CHiN(CH3)2. -OfcCHaOH, <3fcaJ2N(CH3)2 or -CHjCN, R" at eadi 
occmrBnce indepeodently is selected fiom a group consisting of hydrogen, (Ci.3)allc^ 
or halo-substituted (Cw)alkyi and R" is -(Ci.3)alkyl or halo-substituted (Ci.3)alkyi; 
and 

25 the i\^-oxide dedvatives, prodrug daivatives, protected derivatives,- individual stereo 
isomers and mixtures of stereo isamezs; and phannaceutically accqitable salts tbexeoj^ 
• with the proviso that only one of R^R^, R^ and R^ represents a fiised hicyclic ring . 
structure. 

30 3. Acon^andofClaim2wherdn: 
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bJ is /-propyl; 

is hydrogen or R^; 

R represents (C4) allg^ optionally substituted wilfa a groiq> selected firom - 
5 NR*C(0)OR^' or 

' R^ is phmyl or h^«n}(C54;)ary], wfaerein R^ may be substituted iiiifliBr by a radical 
selected firan a group consisting of -X^NR'r^', -X^NR*C(0)R^', -X^'C(0)0R^' 
and 

10 -R^^; 

r2* is-X^R^; • 

22 

R is selected finm a group consistisg of heten>(Cs^)cycloalkyl, (C6)aryl, 
h^a?o(Cs.io)aryl and hfiteFo(Cg^)bicycloaryl, wherdn R^ can be optionally 
substituted finlhear by a radical selected from a group consisting of (CM)allQrl, - 

15 X^OR?, -XWr^, -X^C(0)NR*R^, 

-X'C(0)NR*R^, -X^SQaNR*R^ and R^; wherein X^ is a bond or (Cw^lkj^ene, 
• R^ rqiresents -CSbCH2-N(CH2CH20Ii^ -CH(CH3)CBaN(CH3)2, 

-CH2CH2OH, -CH2CN or -CH2CH2N(CH3)2, B.^ at each occuneoce independentty is 
hydrogen or (Ci^)alkyi and R^ is (CM)aIkyi or -X^^, wherein X^ is as defined 

20:- abov^ 

R is selected fix>m a groiq) C(Hisisting of heteaDo(Cs4)cycloaIl<yl and heten>(C5«)ary], 
- wherein R^ may be substituted further witiiR^, -X^OR^, -X^'R^, -X^COOR^ 
and 

-X^SOzNR^^; wfaerean X^ is a bond or (CM)al]{ylene. R^ r^resents 
25 -CBaCH2-N(CH2CH20H)2, -CSiC^yCEMCBih, -afcCH20H, -CHaCNar 

-CH2CB[2N(CEl3)2, R'' at each occurrence independentiy is hydrogen or (CM)alkyl 
and R^ is (CM>aIkyl or -X^^, wherein X^ is as defined above; 
R^ is hetero(Cs.io)cycloalls^ and v^ieroin the (C3.io)cycloatt^ contained witiun R^ 

maybe substituted finiherwifiiiQ) to three groiq)s selected fi:om a groiq> coosisting of 
(C,.2)alkyL 
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4. A compoimd of Claim 3 ^vfaeardn: 
is hydrogen; 

is phmyl ac heteio(Cs-6)ary[, -wfaerdn is substituted by -R^'; 
5 R"is-X^^; 
X'isabond; 

R° is hetato(C6)ai}d and heten>(C5^)ai}i; wherein R^ is substituted fiirflier by R^; 
R^ is -X'R^, whexein is abond; 

R*'isheteto(C5^)aryl, vdieteinR^^ may be substituted further wifliR^, -X'OR^\ 
10 -X^'R^, OC^OXJR^ or OC'SQihlR'fe^; wherdn X^ is a bond or (Ci^)alk^ 
R*^ represents -CH2CH2-N(CH2C3a20H)2, -aJ(CH3)CH2N(CH3)2, -CH2CH2OH, - 
CH2CNor 

-€I^CS2N(CH3)2, R' at eadi occuireDce indqiemleafly is hydrogen or (Ci^)a]kyl 
andR^is-X^^^^^odnX^isabffiid; and 
15 R^ is hetero(C5^)cycloa]k3d substituted witii up to two (0-2) groiqis selected-fiom a 
gtoiq> consisting of (Ci.2)al]cyL 

5. Aconq)GundofClaiml wfaemn: 
R'andR^ is hydrogen; 

20 R^ is phenyl or beteiD(Cs^)aryl, yiieran R^ is substituted by -R^^; 
. R^*is-X^^; 
-X^isab<»id; 

R^ is h6tero(Cs4)ar^; wherein R^ is snbstibited by -R^; 
R^ is -X^^, ^«*firein X' is a bond; 
25- R^ is betero(Cs^s)ar3i substituted by R^; 
R^is-X^^,¥^iereinX^isabond; and 

■ 

is ]ietoto(C5^)cycloa]kyl siibstitiited wifli iq>.to two (0-2) groiQis selected £bom a 
groiQ) oonsistuig of (Ci.2)a]]cyL 

30 6. A confound of Claim 1 selected fiom: 
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4-Methjd-2-[3'-<2-piperami-l-yl-tiii^ acid 
cyanomethyl-amide; 

4-Mefli)1-2- {3'-{2-^4-methyl-piparazm-l-yl>lhia2X)l-4->l]-biphen^^^^ -pentanoic 
add cyaaomethyl-amide; 
5 2-{342-<4-tet-But5d-pq>era2m-l-yi>tMazol-4^ 
pentanoic acid cyanomefhyl-amide; 
. 2-{3-[2-<3-I)ime&ylaminoi)ynoKdm-l-yl>^ 
pentanoic acid cyanomethyl-amide; 

m 

4-Methyi-2-[4'-(2-piperazm-l-yl-thia2ol-4-yl^ add 
cyanomethyl-amide; 

4-Methyl-2-{442-<4-melh)i-pipera2an4-yI)-fliia^ 
add (g^omethyl-amide; 

4-Methyl-2-{342-<4-meth)d-piperazin-l-yl)-1^^ 
add (l-cyano-cyclopropyl)-amide; 

4-Me%l-2-^[342-pipeni2m-l-)ime%l-1h^^ add 
cyanomefhyl-aniide; , * 

4-Mefhyl-2-{4-[244-methyl-pipera2m-l-yl>fluazol-4-yl]-b^ 
add (l-cyano-cyclopropyl)-amide; 
4-Methyl-2-{342-(4Hnelh^-prperazm-l-yl>ttriazol^^^ 
add cyanomethyl-amide; 

4-Mefliyl-2- {342K4Haiethyl-piperazm-l-yi)-1hiazol-^^ 
add cyanomethyl-amide; 

2-{342-(4-tert-Butyl~piperazm-l-3d>tMazoI-4-yl]-bq)hOT^ 
poitanoic add cyanomediji-amide; 

4-Meth:^-24442-piperazm-l-yl-tfaiazol'4-yl)-biphen>i-3-^^ add (1- 

cyano-cyclopn)p)i)-amide; 

4-Melhyl-2-{442-(4-meayi-pipera2mrI^yl>1hiazol^ 
add (l'«yano-cyclopropyl)-anude; 

4-Metbyl-2-(4-pipeia2m-I-yl-bipfajm^-3-yI)-pe^ add (1-cyano-cyclopropyf)- 

* 
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4-Mefe)d-2-[3'-^yiroKdin-2-ylmethoxy)^^ add cyanomethyi- 

amide; 

2-[4H4rtert-Butyl-pipei:azm-l-)d)-biphe acid 
cyanomethyl-amidd; 

5 4-Methyl-2-(4*-piperazm-l-yl.b?)hmyi-3-^^ acid cyanomefliyl-amide; 

4-Me%l-2-[4H1.23,6-tetrahydro-pyridin-4^^ add 
cyanomethyi-anude; 

4-Methyi-2-[444-methyl-pipetazin-l-yi)-bq)heQy^ add cyanomefliyl- 

amide: 

10 2-[4H4-tert-Butyl-pipera2m-l-yl>bq>hQiyl-3-yl]-4- add 
cyclqprc)pyl)-aimde; 

4-Methyl-2-{44methyi-(l-methyl-pyiTOKd^^ 
add cyanomethyl^axmde; 

4-Me%l-2-[3'-<pyiToUdin-2-yImeflioxy)-biphe^^ add cyaBomethyl- 

amide; 

4-Me%l-2-[4 -^ynoUdin-2-ylmethoxy>biphen^ add cyanomethyl- 

amide; 

4-Methyl-2-[4'-^ynoUdin-2-ylmetiioxy>b^ add cyanomediyi- 

amide; 

4-Methyl-2-[3Hl-inethyi-pyrix>fidin-3-ylme&j^^ add 
cyanomethyl-amide; 

2-{444-(2-Hydroxy-^thyi>piperazm-l-yl]-biph add 
(l-cyano-cyclopix)pyI>-amide; 

341KQ^anomethylK:aAamoyI>3-metbyi-butyl]-^ add m^ji- 

(l-ineth3d-pyirolidin-3-yl)-ainide; 

4-Mefliyl-243'-<ipynoUdin-3^yioxy>biphe^^ add cyanomethyl- 

amide; 

4-Me&yi-2-<4*-9iperazin-l-yl4}9^ add cyanomettiyl-amide; 

34H^^^yaQometiiyl-carbamoyi)-3'^e&^ add (2- 

dimettiylaxiuno-etliyl)-amide; 
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4-Methyl-2-[3'-(pynolidm-3-yloxy>biphen)d-^^ add cyanomettiyl- 

amide; 

4-Mdhyl-2-[3-(7-Bitn)-lH-indol-4-yl)-phe^^ acid cyanomeQiyi-aiiiide; 

4-Methyi-2-[3'-(pynoHdiii-3-yloxy)-biplimyl-3-^^ add cyaoomethyl- 

5 amide; 

' 3 -[l-(Cyanomethyl-ca]1>amoyi)-3-me&^ add (2- 

morpholin-4-yl-efhyi)-amide; 

2- {3'-[-l-(2-Hydn)xy-ethyl)-piperidin-4-yto 
acid cyanomethyl-amide; 

10 2-{3-{S-[4-(2-Hydroxy-ethyl)-pip@razme-l-siilf^ 
mefh^-peatanoic acid cyanomethyl-amide; 

4-Methyl-2- {342K4-methyi-p3perazin-l-yl)-tbia2ol-S*yl]-phCT^ add 
cyanometliyl-amide; 

3- [l*^Cyanomethyi-caibamo^)-3-methyi-butyl]-b^^ add (2- 
15 dimeiliylainino-ethyl)-metiiyl-amide; 

' 4-Methyl-2-[4'-(pipeddm*4-yioxy)4>iphCTyl-3-yl]-^^ add cyanomefhyl- . 

amide; 

4TNietkyi"-2-{3-[S-(4-me&yl-pq>eraz]n^l-sulfo^^ 
add cyanometh^-amide; 
20 243-[3-(2-Aiiiiiu>-ethyl)-lH-imloi-S-yl]^^ add 
cyanometfayl-amide; 

4- Methyl-244'-^yiK>Hdin-3-yloxy)4>q^^ add cyaoometh^- 
amide; and 

V 2-[3H2*-I>imethylamino-tidazol-4-yl)-bq>h add 
cyanomeftyl-amide. 

7. A coii^>onnd of Claim 1, selected fix)m: 

4-M€diyl-2-[3'-(2-pq^a:a2inrl-yl-tiuazol'^ add 
cyanomethyl-amid^ 
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2-^4-Hydbx)xy*3 -isoxazol-S-yl4)iphenyl-3-yl)-4-me^ acid cyanomethyl- 

amide; 



cyanometliyl-aimde; 

4-Meti[xyl-2-{3-[S'^4-methyl*pip6iazme-l-sulfonyQ^ 
add cyanomeihyl- amide; 

4-Mefliyl-2- {S-ll-^A-mdhyl-^r^^ add 
10 cyanomediyl-amide; 

N-{345-{3,5-Diddoio-2-hydn)xy-pheayi)-lH-pyra2X)l-3 

2-{3-[2-(3,5-Dimediyl-piperazin- 1 •-yl)-1iua2X>l-4-yl]-pheayi} -4-methyl-peixtanoic add 
cyanomethyl-amide; 

4-Methyi-2- {3-[2-<4-m6thyI-piperazm-l-yO-tMazoI-S-yl]-pheQyl}- add 
cyaDomethyl-amide; 

4*Methyl-2-[2-(4-pipe]:azm-l-yl-phenyl)-tiu acid cyanomethyl- 

amide; 

4-Methyl-2-{3'-[2-(4-methyl-pipera2in^ 
add cyanomethyl-aiDide; 
4-Methyi-2-{442-<4-met]iyl-p^ei:azia-^ 
add cyanomethyl-amide; 

4-Methyl-2-[3'-<]py]iolidUn-3*yloxy)-bi^^ add cyanomefhyl- 

amide; 

2- {341-(2-Hydroxy-^yl)-piperidiiir4^ 
add^^cyaiiomethyI--amide; 

4-Metiiyl--2*[3 -(pipeddiiir4-yloxy)^)q)h^^ add cyanomethyl- 



4-Methyl-2-[4''^q>€ddm-4-yl^^ add cyanomethyl 

amide; 




add 



add 



amide; 
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2- {4-[l-{2-Hydroxy-^yl>piperidin-4-yloxy]4>^^ 
add cyanomethyl-amide; 

4-Mdhyl-2-[4'-<pyrcoUd]n-3-yloxy>^^ add cyauomethyl- 

amide; 

5 2-[3H2-Dimeaiylamin(>-€lhoxy add 
cyanomethyl-ainid^ 
4.|3^[l^Cyanometfayl-K:a]i)amoyl^ 
caiboxylic add tert-butyl est^ 
4- {3 -[HOyanome*hylH5aibamoyl>3-meth 
10 caiboxylic add tert-butyl ester; 

3.{3'.[l-(Cyanome<hyiH>ari>amoyl^^ 

caiboxylic add tert-butyi esten 

3- {3».[l.(CyanometfaylHMa1)amoyi)-3-methyI-but^ 

caiboxylic add tert-butyl ester; 
15 2-[5-Fluoio-2'-<pyiiofidin-3-yloxy)4)iphenyl-3-yl]-^ add 

cyanomethyl-'aiiiid^ 

3- {3».[l-(Cyanoni€*hyi-caibamoyi)-3-metfayi-biifyy 
carboxylic add tert-butyl ester ; 

4- Mefhyl-2-[3'-^ynoUdin-3-yloxy>bipheiiyl-3-yl]^^ acid cyanomethyl- 
20 amider 

4-Metbyl-2-[3-<2-pq)erazmrl-ylmetbyl-^ acid 
cyanomefhyl-amid^ 

4-(4-{3-[HCyanome&yl-caibamoyi>3Hme& 
piperaznie-1-caiboxylic add t^-butyl esten 
25 3-{341-(Cyaiiomefliyl-caibamoyl>3-meth^^^ 
pyrcolidine-l-caiboxylic add tat-butyi ester; 

4-Methyi-2-[3*-<pynolidii^-3-yloxy)"biphenyM^ add cyanometh^ 

amide; 

2--(3-Iisoquinolin-4-yl-pheayi)-4-mefhyi-^ add cyanomelbyl-amide; 
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LOIC 



10 



15 



20 



25 



add 



4-Melh^-2-[4'-(tohien©-3-sulfoiiyi^^ 
cyanomethyl-amide; 

4-Metlr^-2-(4'HutiD-tipheQ^-3-yl)-pe^^ add cyanomdliyi-amide; 
2-{2\4'--Dime&oxy-biph^yl-3-yI)-4-me& add cyanomediyl-amide; 

2-(4 -Metho37-biphaiyl-3-yI)-4-methyl-pentai]cic add cyanomethyi-amide; 
2-^4 -Aimno-bipheayl-3-yl)-4-m^yl-^ add cyaoometfayl-amide; 

2-^3 -Ami]ia-biphen^3-yl)-4-me&yl-peatm add cyanomethyi-amide; 
4-Medx)d-2'<3*-mtix)-bipheayl-3-yl)-peatanoi^ add cyanomdbyl-amide; 
4-'Me(liyl-2-(4 -sulj^oyl-biphenyl-3-yl)-pentano add cyanomefhyl-aniide; 
2-<5 -Acetyl-2-moipholin-4-yl-bipheayl-3-yl)-4^ add cyanomethyi- 

amide; 

^■^cyanomethyl)-4-methyl-2-[3-(2-metfayl-6-<j^ 
iV-(cyanomefliyl)-4-melhyl-2-[3-{3-^irinolinyl^^ 
//•<cyanometibjd)-2-[3-(lH-indol-5-yl)phenyl]-4Hmeth;^ 
4-[(tert4)iitoxycatbonyl)amino3-3'-<l - {[(cyanomethyl)amino]^^ 
methyibutyl>l,r-biphenyl; 

4- {[(/6rf-bi]loxycai1x>nyl)amino]methyl}-3Xl-{[(cyan^ 

methyibutylH,! -l^q^henyl ; 
244Hanunome&yl)[l,l-biphen^]-3-yi]-^^ 

^•<cyanometfayl>4-methyl-2-[3-(l-methyi-Lff-i^ 

243-(7-mtix>-l^-indol-5-yl)phen)i]-iV<cyan^ 

^^<cyanomethyl)-4•methyi-2^3-(7-mtro-2,3-di^ 

yl)phenyl|pentanamide; 

2-[3-{7-aniino-lfr-indol-5-yi)pbeayl]-iVKcyano 

^Kcyanomethyl>2-<3.{34(dimelhylamino)meth^^^ 

mediylprntanamide; 

JVKcyanometh5d)-4-metfi^-2-[3-(lfr-pym>lo[^^ 
2-{3-[3-(2-aminoethyI>LEr-indoI-5-yl]phen^ 
methylpentanamide; 



«1I|HM^IIIUI 



143 



wo 01/49288 



PCT/DS01/0a341 



(2RyN'icymome1kyl)A'm 
yljpentananude; 

yljp«tanamide; 
S ^-<cyanomefhyl)-4-me1fayl-243-(6-^qumolin^)p 
JV-(cyanomefhjd)-3-<jyclopiopyl-2-[4*-<4-methyl-l 
yljpiopanainide; 

JSKcyanome4hylH-methyl-2-[4Hl,23.6-te1iA 

yljpentanaimde; 
10 (4S)-JV-(cyanomethyl)-4-methyl-2-[4H4-m^ 

yl]he)canamide; 
. (2X>J\^-(cyanomethyl)-2-{444K2-hydroxyetliyl> 

4-*mettiyl^peiitananiid^ 

jy«(cyaDomethyl)-4-mdfayl-2-[2'^ 
15 (2fi)-JV^cyanomethyl)-4-methyl-2-{3H;6-(l-^^ 

pentanamide; 
• (2if>-W-(cyanomethyI)-4-melhyl-2-(4*-<4i>y^ 

b^henyl]-3-yi}-4rmethylp»itanamid^ 
20 i/-<cyanomethyl)-4-niethyl-2-[4*-<4-pq^ 
• 4-Methyl-2-[4'-<4-mefliyl-^i5)erazin-l-yl>bi^^ add cyanomediyl- 

amide; 

2.{4-[4-(2-Hydroxy-«fiiyl)-pipGmin-*l-yl]4>j^^ add 
(l^yano-cyd(9iopy])-ainide; 
25 4-Metliyl-2-[3'*<4-methyl-pq;>er^^ add cyanomethyl- 

amide; 

2K3-{2H;4<2-Hydix)xy-^^>p^erazin-l-yl]- 
pentandc add (l-cyano-cyclopiopyO-amide; 

2-Bq)limyl-3*;^-4-me(hyl-p6atan add (cyano-me<hyl-methyl)-aniide; 
30 2-Bjplienyl-3-yl-44n^yl-pe]itan add (l-<;yaiio-3Hme&ylsul£myl*-propy 

m 
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[5-(2-Biphm;;^-3-yl-4-meth:^-^eQtanoylan^^ acid 
benzyl ester; 

4-Methyl-2-[3-(4-melh)4-pip^azui-l-yI)-pheQyl]-peii^ acid cyaaomdhyl-amide; 
2-Bqihen^-3-yi-4-]]iefhyl-pe]itanoic acid (l-cya3Q0-peiityi}-aiiude; 
5 4-Methyl-2-<3'-pipemin-l-yl-biphenyl-3-yi)-peat^ add cyaaomethyl-amide; 
4-{3'-[l-<Cyanomefliyi-<>aAamoyl^^ -piperazine-1- 
carboxylic add tert-butyl ester; 
2<5- {4-[4-(2-Hydroxy-elh>l>piperazin-l-yl]-ph 
peotaaoic add cyanometfayl-amide; 
10 2-{5-[4-(4-Formyl-piperazm-l-yl)-phenyI]-pyridin-^ add 
cyanomethyi-ainide; 

t 4-Me1iiyl-2-[57(4-pipeia2m-l-yl-phenyl)-p^ add cyanomethyl- 

amide; 

3*-[l-{0>^omethyl-<ari)amoyl^^ add melliyl 

15-. ester, 

2-[3-(23-Dibydro4>eiizo[l ,4]dioxiib^-yl)-phenyl]-4Hmethyl-pCTlanoic add 
cyanomethyl-amide; 

2-[4'-^l-Hydn>xy'^th3d)-biphenylO-yl]-4-meth^ add cyanomediyl-aimde; 

2-^3^5-Bis-tiMuoromediyl-bipheiiyi-3-yi)-^ add cyanomethyl- 

amide;-. 

2-<4'-<>yano-2*Htn^yl-biphenyl-3-yl)-4-m add cyanomeibyl-amide; 

N-[l-(Cyanomediyl<<:axbamoyl)-2-(2-fluoio-3-^ 
I benzamide; 

N4HCyan0metti^-<:aibamoy]}-2-(2,5-di£luQr^ 
bmizamide; 

2-{3-[4-(2-Hydroxy-€lbyl)-pipe!razme-l^^ 
.melli.;^-peiita]ioic add cyanomethyl-amide; 

341-(Cyanomethyl-caitamoyi)-3-metiiyi-but^^^ add (2- 

mQipholinr4-^«^:^)-amide; 
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3- [l-(Cyanomethyi'K:aibamoyl)-3-me1iiyI-butyl]^b^h^ acid (2- 
mcHpli0li]i-4-yl-e&^yl)-aiiiide; 

4- Melfayl-2-[3X2-mQiphoIin-4-^'«fhylsulfimoyl)^^ acid 
cyanomeHiyi-amide; 

5 3'-[l-(Cyanomefliyl-<:aAamo>i)-3-methyi-butyl]^)^^ add (2- • 

morplio]in-4-;yl-e1hyl>-amide; 

3'-[l-(Cyanomefliyl-<>aibamo)d)-3-methyl-buty add. (2- 

dimetfaylaixiino-ethyl>]nefh^*amide; - 

3'-[l-^Cyammelhyl-<»hamoyl)-3-me&^ acid (2- 

10 dimethy]amino-etli^)-amide; 

3"[l-(Cyanometfayl-<:aibamoyl)-3-mediyl-but^]-b^^ add meOiyl- 

' (2-maipholin-4-yl-ethyI>-amide; 

2-<3 -nuoro-biphen)d-3-yl)-4-mefliyl-pentanoic add c3raiioinefhyl-aiDide; 

2-[3-(6-Br0mo-pyddin-2-yl)-phenyl]-4-mettiyl"peDto add cyanomethyl-amide; 
15 2-<2'-<i;yano*bq>hGa^-3-yl)-4-methyl-peatan add cyan<niiefhyl*-anude; 

2-<3'-<Jyano4)q)h€nyi-3-yl)-4-methyl-pCTt^ acid cyanomefhyl-amide; 

2-^4'<!yaiK>4)iphenyl-3-yI)-4-mcttiyi-pei^ add cyanomefliyl-aimde; 

4-Melhyl-2'<3-quinoliib^-yi-phm add cyanQmefhyl-aimde; 

4-Mediyl-2--(3Hiuinoliiir3-yl-phm>d)-pe^^ acid cyanomediyl-ainide; 
20 4-Methyl-2-<4 -trifluarome&oxy4>iphenyI-3-yI^^ add cyan<HnethyI-aimde; 

4-Mdfayl-2-[3-<5-idtn>-thiazol-2-yl)-phen3^^ add cyanameEh^-amide; 

2*<4'-Acet;^ainiiio-bipheiiyl-3-yI)-^^ add cyanomeOiyl-aiDide; 

4-Methyl-2-[4-(4-methyl-pipenizme-l-SQ^^ acid • 

cyaiiometi[i}d-amide; 

25 4rMettiyl-2-[3'-^4-mefhyl^iperazine-l-sulf^ acid 

« 

cyanomettiyl-amide; 

44^efh^-2-[4'-{pipe]:azme-l-si]lfonyI^ add cyanomeSiyl- 

amide; 

30 peotanoic add cyanometiiyi-*aimde; 
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2- {344-(2-Hydn)xy-^yi)-pi)era2me-l-ca^ -4-indhyl- 
pentanoic add cyanometfayl-amide; 

44^ethyl-2-{4H2-moipholm-4-yl-ethylsa^ add 
cyanomefhyl-amide; 
5 2-<4'-{2-|jBis-(2-hydioxy-^yi>amino]-et^^^ 
pentanoic acid cyanometfayl-amide; 

4-Me&yl-2-[4H3-moipholin-4-yI-^)K)pylsuIfe^ add 
cyanomethyl-amide; 

4-Metliyi-2-[4H3-mQipholin-4-yl-piopyisx^ add 
10 cyanomethyl-aniide; 

2-[4H2-Dimefhylamino-l-meth^ 
add cyanomethyl-anude; 

2-{4'-^2-Hydroxy-ethylsut&moyl)-biphe!nyl-3-yi] acid 

• cyanomethyl-amide; 

15 2r{4H2-Hydroxy-^&yisulfianoyi)4)iphm^ add 
cyanomethyl-amide; 

244H3-Dnnethylanimo-p)TroHdine-l -sutf^ 
. add cyanometh^-amide; 

• 2-{3-[2-<3-I>methylammo-pyiTOfidin-l-yi> 
20 pentanoic add cyanomethyl-amide; 

. 4-Methyl-2H;4K2-p96iazin-l-yi-dnazol-4*yl)^^ • add : 

• cyanomethyl-amid^ 
[5-<5-Amino-m-pynolo[3^-b]pyridin-2-yl)-^^'H^ 

add; 

25 2-{342-<4-t^-Butyi-pq)OT2m-l-yi>-ft^ 
pentanoic add cyanomethyl-jmiide; 
2-{342K3-Dimelhylamino^ynofidin-l-yl>^ 
pentanoic add cyanome&yl-amide; 

4-Melhyi-2^3K2-pq)enizm-l-yi-fl^ add (1- 

30 cyano-Kryclopiopyl)-amid^ 



147 



VfO 01/49288 



PCTAISOl/00341 



4-Methyi-2-[3'-<2-pipenGin-l-^metti;^-tM acid 
cyanometfayl-amide; 

4-Methyl-2-[4*-^2-piperazin-l-yl-tiiiazol^ add (1- 

cyano-cyclopiopyl)-aimde; 
5 4-Methyl-2- {4 -[methyl-(l-mefhyi-pycroKdiiir3-yl)^^ - 
pmtanoic add cyanQmethyl-amide; and 

2-[4'-^4-Fomyl-pip«razme-l-suIfonyl)-biphenyi^ add 
cyanomethyl-amide. 

10 8. A pharmaceutical composition comprising a thor^qpeutically efifective amount 
- of a conq>ound of Gaim 1 in combination with one or more phaimaceutically 
acceptable exdpient(s). 

* 

9. The composition of Claim 8 whidi fiirifaer compiises one or more active 
15 ingi:ediCTt(s) selected from the group consisting of (i)*a th^r^eutically efG^tive • 
amoimt of a bisphosphonic add or addestertiiereoforaphaimaceuticaliy accq)table 
salt tiiereof and (ii) a thenqpeutically effective amount of an estcog^ receptor agonist • 
or a phaimaceutically acceptable salt thereof 

20 10. The conqx>sitiQn of Claim 9 whecdn the bisphoqihonic acid is selected &om 
^ the group consisting of 14-didiloiome1hyiene*l,l-diphosphonic add, 1-hydroxy- 
3^yrroUdin-l-y]^ropylidene-l,l-biq>hosphonic add, l-hydroxyelhylidme-l,!- 
* diphosphonic add, l-hydioxy-3^iV^mediyi-Mpentylamino)propyHdene-l^ 
bisphosphonic acid, 6-amino-l**hydrox^exyhdene-l,l*4isphosphomc add, 3- 

25 (dimethylamino)-l*hydioxypropylid6ne-l,l-bisphoq>honic add, 3-amino-l* 
hydroxypn>pylidme-l,l-bisphosphonic add, 2-pyiid-2-^efhylid6ne-l,l- 
biqihosphonic add, l-hydroxy-2-pyrid-3-ylethylidene-l,l-bisphosphomc add, 
4-ddoropheQylthiometh^enebisphosphonic add and l-hydioTcy- 
2-<li7-imidazol-l-yi)efhyhdene-l,l-bisphosphomc add or add ester thereof or a 

30 phaimaceutically acceptable salt ttiereof 
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11. The conq)osition of Claim 10 herein the bisphosphonic add is 
l,l-dichloromefhylene-l,l-d^hosphomc add or a phannaceutically acceptable salt 
thereof 

5 

12. The composition of Claim 1 1 which compiises 1,1-dichloromethyl^e- 
1 , 1 -diphosphonate monosodimn tnhydrate* 

13. A method for treating a disease in an animal in which inhibition of a 
10 cysteine protease can prevent, inhibit or ameliorate the pathology and/or 

symptomatology of the disease, which method comprises administering to the animal 
a therapeutically effective amount of compound of Claim 1 or a ^-oxide derivative or 
individual isomer or mixture of isomers thereof; or a phannaceutically acceptable salt 
thereof. 

14. The method of Claim 12 wherein the disease is osteoporosis. 

15. The compound of Qaim 2 selected fbom the group consisting o£ 
JV^cyanomethyl)-4-mefhyl-2-[3-(pyrid-2-yl)phmyl]^ 
JV^cyanomethyl)-2-[3-<lif-indol-5-yl)phenjd]-4-m 
iV^cyanomefhyl)-2-[3-<lfZ^indol-^yl)phen}d]-4-me^ 

• iV^cyanomethyl-2'^4'-methylsuIfonyIbiphenyl-3-yl)-4-methylp 
JVKcyanomethyl>4-mediyl-2-[3-<5-pyrimidinyl)phOTylfc 

« 

/i^HCcyanomethyl>4-methyl-2-[3-<2-pyrimidm 
3'-{lH:yanomethylca]i>amoyl)-3-methylbutyl]biphenyl'4-ca^ 
JV^cyanomethyl)-2-[3-(4-isoquinolin>d)phenyl]-4-meth}^^ 
iV'-<cyanometh}d)-4-m0thyl-2-{3-(3-quiiioli^ 
2-{4*-<acelylamino)[14 -biphen34}-3-yl]-7^-(cyanom 
iV^cyanomettiyQ-2'[3-(3-furyl)phm^]<4HDied^^^ 
iV^cyanometh^>4-mettiyl*2-[3-(2-me1hyl-6-q^ 
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iVKcyanomeAyl)-2-[3-(4,5-dicMoxo-lif-inudazol^^^ 
' J^-<cyanomethyl)'2-[3-(3,5-dimetfayI-4-isoxazol^ 

tert-hutyl 3Hl'<^y3^omediylcaibamoyi-3-mefliyIbutyl)biphenyI'4-^ 
^•^cyanomethyl)-4-metityl-2-[3-(l-oxo-2,3-dihydro-l^^ 
5 yl)phmyl]peiitanaim(le; 

JVKcyanomethy^2-^3-metlu)xypheQyI)-4-me& 
2^-dichlQroethyl 

3^1-cyanomethylcaibamoyl-3'methyIbutyl)bipheayl-4-ylc^ 

JV^(cyanomethyl>4-methyl-2-(4 -phenoxy[ 1, 1 -biphenyl]-3-5d)pentaiiaimde; 
10 ^-{cyanomethyl)-4-me&yl-2-[3-(2-K)xo-23-<Iibydr^ 

yl)phenyl]p6atanamide; 

3-(l - {[(cyanomethyl)aimno]caibonyI}-3-mefhyIbiit^ 2-(3-hydroxypheayl>- 
'* 4-methylpGataiioat6; 

rert-butyl 3'-<l-cyanometliylcaibamoyl-3-mefhylbttt^^ 
15 iVKcyanomethyi)-2-[3-<2,3Hiibydn>-liy-i^^ 

/crt-butyl JV^5-[3-<l-<;yanomethyicarbamoyl-3-methyIbutyl)pheayl]py^ 

iV-(^-butoxycarboii}d)caibainate; 

iV-(cyanomethyl)-4-methyl-2-[3-(l-methyI-^^ 

JV^cyanomethyl)-4-methyl-2-[3-(7-3dtro-li^^ 
20 JV'-(cyanomethyl)-4-methyl-2-[3-(l&py^ 

2-[3-(7-amino-l^-in<lol-5-yi)ph0nyl]-iV'^ 

yl)phenyl]pentanamide; 

5-[3-<l-{[(cyanomethyl)ainmo]caitonyl}-3-methyIbi^ 
25 cacfooxylic acid; 

5-[3-<l-{[(cyanomethyQaiiiino]carix)nyi>-3-me^^ 
caiboxamide; 

Lgpyrix)lo[2,3-d]pyridm«5-yl)pheayi]peatm 
30 N-{cymomefitk^^ 
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i\r-^cyanome1hyl)-4-methyl-244'K4-mo]ph^ 
i^-^cyaaomethyl>4-me&yl-2-[2H4-mo]pholmyl)[ 
i\Kcyanomdhyl>2-<3-{3-[(dimethyiai^ 
4-mefhylpeatanaiiude; 
5 2-[4'-(aminomethyl)[l 4 -biphe]iyl]-3-yl]-^--(cyanome&^ 

^•-(cyanomethyl)-4-methyl-244'-(4-]iiethyl-l -pi^efazinylX 1, 1 '-bipheQyl]-3- 
yljpentanamide; 

j^-(cyaaomethyl)-4-methyl-2-[4Hl-pip€3raz^ 
ethyl 4-[3'-(l-{[(cyanomethyl)aniino]carbonyl}-3Hn€thyIbu^ 
10 1-piperazmecaiboxylate; and 

2-{3-[3-(2-aimnoethyl)-lif-indol-5-yl]phea)d}-^^ 

mefhylpentanamide; and the ^-oxide d^vatives, prodmg derivatives, protected 
dedvatives, individual isomers and mixtures of isomers thereof and the 
phazmaceutically acceptable salts thereof. 

15 

16. • A pharmaceutical composition conq>rising a dier^^itically effective 

amount of a conoqpound of Claim 1 in combination with one or more pharmaceutically 
accq>table excipient(s). 

20 17* The composition of Claim 16 which fiirther comprises one or more 

active ingredieiit(s) selected .fiom the groiq> consisting of (i) a theri^eatically 
effective amount of a bispho^honic add or acid ester thereof or a pharmaceutically 
acceptable salt thereof and Qi) a therq>eutically effective amount of an estrogen 
recq>tor agonist or a pharmaceutically acceptable salt thereof 

25 

18. The composition of Claim 17 wherein the bisphosphonic acid is 

selected fiom tiie groiq> consisting of 14'-^<^oromethylene-l,l--dipIu)sphomc acid» 
l-hydroxy-3-pyrroUd]n4-y^propyMene-l,l*bisphos^ add, 
14Lydroxyethylidene-l,l-cliphos|>honic add, l-hydroxy-3-(iV-methyi- 

30- iV'-p€ntyiainino)propyiiden6-l,l-bisphosphomc add, 6-amino-l-hydroxyhexyIidene- 
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IJ^bisphosphomc aoid, 3-(<iimelhylaiiuiio)-l-hydR>xy^ 
/ add, 3-amiiiD-l-hydrox)^ropyHdene-l,l*bisphospl^ acid, 2-pyrid-2-ylethyIideDe- 
1,1-bisphosphomc aci4 l-hydroxy-2'pynd*3-ylefli:^dene^l,l-bisphoq)ho]]ic add, 
4-clilorophenyltfaiQmetfaylenebisp]iospl]0mc add and l-hydioxy* 
S 2-(lJ9^iiiiidazoM-yl)ettiytideae-14-^isphoq)hoiiic add or add ester thereof or a 
• phannaceutically acceptable salt thereof. 

19. The con^sition of Claim 18 wherdn the bisphosphonic add is 

- l,l-dichlorometfayieae-l,lrdiphosphomc add or a phannaceatically acc^table salt 
10 thereof 



25 



20. * The composition of Claim 19 which comprises 1,1-dichlorom^faylene- 

1,1-diphosphonate monosodimn trihydrate. 



15 21. A method for treating a disease in an animal in which mhibition of a 

cysteme protease can prevmt, inhibit or ameliorate ttie pathology and/or 
symptomatology of the disease, which method conq>rises administering to the animal 
a therapeutically effective amomt of compound of Claim 1 or a J\^-oxide derivatiye or 
individual isomer or mixture of isomers Ihereo^ or a phannaceutically acceptable salt 

20 thereof 



22. The method of Claim 21 whearem the disease is osteoporosis. 



23. The method of Claim 22 wherein the anunal is ahmnan 



24. The method of Claim 23 wherdn flie human is a post-menopausal 

womaiL 



25. The method of Claim 24 wherem tbe cysteme protease is caihiq)sin K 

30 activity. 
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26. A pxocess for prepaiing a conqpouad of Foimiila I: 




. xMs selected jBx)m a groip consisting of -C3R^^-,-C^ 

R"^ and along with the caifoon atom to which they are attached represents 



10 




where R^^ and R^ independently represent hydrogen or hydroxy, alternatively R^^ 
and R^^ can be takoi together to represent an oxo ("O) groiQ>; 
R^ is hydrogen or (Ci^)alkyl; and 
15 R^ is (CM)alkyl or (CH2)i-3 cyclopiopyl ; 

R* is hydros or (Ci^)al]cyi; 

R is sdected from a groi^consistmg x>f hydrogen and R ; 

afieznatfvefy R^ and R^ togeffiuer i^ceseof alK^ene or -Oa^jiPQCfCHr-, or both R^ 
and R^ simultaneoBsly xegaxseiA fhion>; 
20 R^ rqnesenis (Ci^) alk^ optionally substituted witii a groiq> sdected firom -NR^^, 

-nr'c(0)r^. -^^R''c(0)OR^, -NR'*C(0)NR^^^ -nr'co^*)nr'r^, -or'*, 

-SR^. -S(0)R^, -S(0)2R'^ -C(0)R^. -C(0)OR^, -0C(0)R'^ -C(0>NR^^, 
-OC(0)NR*R^, -S(0)zNR'R^, -P(0K0R')0R^, -OR^, -CONR'R^, 
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-S02NR^^ and -0P(O)(0R*)0R^^ 

R^ is selected from a groiip consisting of (CM)aIkyl» -{GH2)a-3(C3-i2)cycloaIkyl, 
-<CH2)a-3lietero(C5.io)cycloalkyi, -{CH2)o.3(C6.io)aryl, ^CH2)o-3lietero(C5.io)aryl 
-(CH2)o-3(C9.io)bicycloaryi and --(CE^)a.3hetero(C8.io)bicycIoaiyl; 
5 R is selected from a group consisting of (C6.io)aryl, (C3.io)cycloalkyl, (C3- 
io)bet»ocycloa]kyl, hetero(C5-to)aryl» (C9uio)bicycloaiyl and 

hetero(C8-io)bicycloaryl, wherein: 

may be substituted finther by a radical sdect^d from a gcoi^ consistmg of - 

10 -X^*C(0)R^', -X^'C(O)0R^\ -X^*C(0)NR'R^\ -X^*C(NR*)NR*R^*, - 
XW*, 

-XW, -X^S(0)R^', -X^S(0)2R^', -X^C(0)R^', -X^C(0)OR^', -X^OC(0)R^\ 
-X^C(0)NR*R^', -X^0C(0)NRV^ -X'S(0)2NR^^\ -X^(0X0R*)0R^^ -X^OR", 
-XtoMR'R^, -X^SOzNR'R^ , -X^0P(0)(0R')0R^' and -R^^ wherein: 

15 X^ is a bond or (Pi^)a3kyleax&, R' at each occurreoce indepesdoitly is 

hydrogea or (Ci^alkyl, R^ represoils <H2CH2-N(CH;2CHaOH)2, 
-CH(CH3)CH2N(CH3)2, -CH2CH2OH, -CH2CHaN(CH3)2 or -GHaCaSf, andR^'is- 
(Ci^)alk^ or -X'R'', wfaeteiii X' is as defined above and R"" is selected fiom a group 
consisting of (C>io)cycloa]]^I, lKteto(Cs.io)cycIoa]IgrI, (Cmo)^!^ hetero(CMo)aiyl> 

20 (C9L.io)bicycloa[yi and h6t6co(Cg.io)bicycloaryi, wherein: 

R^ may be substituted further by a radical 8d.ected fiom a group consisttag of 
-X^*R^, -X^*C(0)R^, -XWC(0)OR^, -X^'C(0)NR'R^, -X'OR^, 
-XWC(NR'')NR V, -X^SR^, -X^S(0)R^, -X^S(0)2R^, -X^C(0)R^, 

.X^OC(0)R^, -X^C(0)OR^, -x^cxoytfR^^,-x^oc^^^ 

25 -X^OR^, -X^CONR^^, -X^SQ2NR^^, -X^(OXOR^OR^, -X^0P(0XOR^)OR^ 
and 

-R^, wherein: 

X^ is a bond or (Ci^)aIlQrIene and R^ at each occmrence indqpeadently is hydrogeai or 
(CM)alkyi, R^ represents CaH[2CB«-N(CH2CH20H)2, CH(CH3)CH2N(CH3)2, 
30 CH2CH;20H, CH2CaEfcN(C3EJ3)2 or CH2CN, and R^ is (CM)alkyi or -X^^, 
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wherein is as defined above and is selected firom a group consisting of 
(C3-io)cycloalkjd, hetero(C5-io)cycloalkyl, (C6-io)aryI, heteto(C5.io)aryi, 
(C9.io)bicycloaiyi and hetero(C8.io)bicycloaiyl, wherein 

may be substituted further by a radical selected from a groiq) consisting of 
5 ^ -X^^^, •X^^C(0)R^, -X^^C(0)OR^, -X^OR^, 

-X^*C(0)NR*R^, -X^^C(NR^)NR^^, -X^SR^, -X^S(0)R^, 
-X^S(0)2R^, -X^C(0)R^, -X^OC(0)R^, -X^C(0)OR^, -X^C(0)NR^^, 
-X^OC(0)NR^^, -X^S(0)2NR^^, -X^(0)(OR^)OR^, -X^OR^^ 
-X^CONR^^, -X^S02NR^R^^ -X^OP(0)(OR^)OR^ and -R^, \^*erein: 
10 X is a bond or (Ci-^jaSkyicne and R at each occurrence indq>«iden(ly is hydrogen or 
(Ci^)altyi, represents -CH2CH2-N(CH2CH20H)2, -CH(CH3)CH2N(CH3)2, 
' -CH2CH2OH, -CH2CH2N(Caa3)2 or rCH2CN, and is -(Cw)alkyl or -X^^*, 
wherein X^ is as defined above and R^^ is selected fiom a groiq> consisting of 
*- (C3.io)cycloa]kyl, h6tero(Q.io)cycloaII^l, (C6.io)ar}d, hetao(C5.io)ai3d» 
• 15 (C9.io)bicycloar3^ and helearo(Cg.io)bicycloaryl; .^erdn any of the (C3.io)cycloa]]cyl, 
hirtero(C5.io)cycloalkyi, (C6.io)aryl, hetero(C5-io)aiyl, (C9.io)bicycloar^ and 
lietBrD(C«.io)bicycloar>4 contained wifiun R^ R^, R^ and R^^ may be substituted 
fin:fiiarwith vqp to five substituents selected fixnn a groi^ consisting of {C\^)aSkyly 
(Ci^)all^lidene, cyano, halo, nitro, halo-substitiited (Ci.3)alkyl, -X^NR'^'^ 
20 -X'NR^CCOPR'*, -XW*C(0)NR"ll**, -X^^CCNR**^^*^'*, -X^OR'^ - 
X^SR'*i" 

-X'C(0)OR'^ -X^C(0)NR*'^'^ -X'S(0)2NR**R**, -X^(OXOR')OR*^ - 
X^OR^, 

-X^CONR*R^, -X'C(0)R'*, -X^SOzNR'R^, -X^S(0)R", 
25 X'bP(0)(OR^R", 

-XW^C(0)R", -X'S(0)2R" and -X^C(0)R*^ whetem: 
is a bond or {Ci^ysOkyUaaG, R^ represents -CH2CB[2-N(CH2CH20H)2, 
-CH(CH3)CH2N(CH3)2, -CH^CHiOH, -CH2QBaN(CH3)2 or -CH2CN, R" at each 
occmrence indepeDdeaa&y is selected fiom a group consisting of hydrog^ 
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(Ci.3)a]k>i or halo-substitiited (Ci.3)a]kyl and R^^ is -(Ci.3)alk)i or halo-substituted 
(Ci.3)alkyl; and 

the Moxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtoies of isomers, and phatmaceutically acceptable salts ibexGof^ with flie 
5 proviso that only one of R^ R^, R^ and R^ represents a fused bicyclic ring 
stractore; which process conqmses: 
(A) reacting a conopound of Formula 2: 




o 

2 

10 

with a compound of the formula NHaCR^R^CN, wherein R\ R^ and R^ are as 
defined above: and 

(B) optionally converting a conipound of Fonnula I into a phannaceutically 
accqitable sal^ 

IS * (Q optionally converting a salt form of a compound of Fonnula I to non-salt 
fomi; . 

(D) . optionally converting an unoxidized form of a conq>ound of Fonnula I into a 
pfaamiaceutically acceptable iV^oxide; 

(E) optionally converting an iV-oxide form of a conq)ound of Formula I its 
20 unoxidized foim; 

(F) option^y^resolA^ig m jboifividi^ isconer &§st 6€»i^K>imd F^s^^I fiemr a 
mixture of isomers; 

. (G) optionally converting a non-dedvatized compound , of Formula I into a 
phannaceutically prodrug derivative; and 
25 (H) optionaUy converting a panodmg derivative of a compound of For^ 
non-denvatized form. 
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